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Name of 


Line 
+. 
ian 
Manitehban 
Nova Bootian 
Sardinian 
free aa Line 
iy Britth King . 
Prinee 
Pritieh Princes ...... 
Indiana 
Lord Clive 
Line 
Bvitieh Crown oe 
Pritich Queen.. 
Cabelonia 
.. 
Rthiopte... 
Hy mpia 
Line 
tie » Alvena 
Andes 
Roath’s By Co (limetteds 
Uy Line 
Bewokigna City ........ 
Linndal City 
Clyde Sev nehip Company 
tl Line 
rm 
taishonia, 
Cephalonia 
trallia 
he 
Umbria 
ther +. Austrai 
Polarta on 
Pol 
Tarcmiua 
Puraces Line 
Kipow City 


Stoekhalm City 


Trane 


Steamship Co. 


«+. Le Bourgogne 
Le Bretagne 
(‘ham pagne 
La Normandie 
Creat Weatera B, 8. Line, 
Warwt ...... 
Léwe, 
+. Alaska 
Arizona 
Nevada 
Wieconrin 
W voming. 
Hambeary- American Line. 
er «, Gothia 
Meravin + one 
Rhartia 
Slavonia 
seevia 
luman Line 
a. Oity of Bertin 
of Chester. 
Lity of (bicage.. 
Line. 
Hy 
Lamyort & Holt's Ste Company. 
ir «, Beane! ose 
Hlerwebal 
hers 
Naemyth 
legla od Lane 
Virginian 
Mallory Line 
Am & Rio Or ands 
& New York 8. 8. Oo, 
Miss, & Dominion te 
Re 
Sarnia 


Vabcouver 


Captain 


Capt. W. Richardson 
Brown. 
W. Dalziel 
Hughes 
W.sH. Smith 
John Park, 


Jobn Kelly. 
&. Nowell 


Peeeth. 
G. Dodge. 
W. Sargent. 


P. Urquhart. 


4. J. Small. 


Archibald Smith. 


Wille 

RK. T. Gervie 
A. Campbell 
Hugh Young 
J. MeKeague 
John Wilson 
saac Swain. 


—, MeKay. 


TM. Mackuight. 


H Low 


Bisson ...... 


W. Fitt 
T.H Gore. 


&. ©. Platt. 


V. Gager 
Alex. Melay. 
Henry Walker 
M. Murphy 

T. Reberts 

W. Me Mickan 


G. Franck 


Hains. 


Johannes Sehaile. 


A. Kuhn 
i. W. Frenk. 


Manley 
John Jonkins, 
K. Doyle 


K. Franguél. 

M. de'Jouseeclin. 
E. Traub 
Santelli 

G. de’ Keraablec 


E, 
W. Janes 


Geo, 8. Murray. 
8. Brooks 
John Douglas, 
BK. Bentley 

©. L. Rigby. 


©. Kordell, 
Pesoldt, 


H. Vogelgesang. 


H. Schmidt, 
©, Ladwig 
Hebich 


Franelse 8. Land, 


A. Lewis. 
Fred Watkins 


John Ineh 


C.J, Watson. 
G. Braith wait, 
W. Spratly 
Jas. Olark, 
Thoe 


R. Leask 
T. H. Fox 
M, Fitt 


J, F. Lewis. 
Oh. Of, R. Blyth 
Capt, W. P. Couch 

Joa. Gibson 


Jas. McAuley 
©. J. Lindall, 


T. Parrett,’ 


Name of veasel 


Monarch Line. 


Captain, 


Belg. 


Lost of wicrchtont marine «team and sailing vessels from which International Simultaneous Meleorological reports were received at the Office of the Chief Sig 
Officer, U. 8. Army, Washington, D. C.. in time to be used im the preparation of the Weather Review for the month of January, 168. 


Kame of vessel. 


White Crom Line. 


Br. 6. «. Amyrian Monarch ............ | Capt. Joba Sparks, 4. DeRupter.... 
Persian Monarch ............. John Harrison. Jan Breydel ............... 
Morgan Line Pieter de Conine 
Am. s.«, Earoka......... RK. B. Quick. White Star Line. 
National Line. Br. (0/6. 
Denmark .. R. 8. Rigby. i Germanic 
Rayyt ...... J. Sumner, Republic... 
England ... T. P. Heeley. Wilson Line. 
A. D. Hadley Buffalo .... 
Spain ....... W. A. Griffiths. Salerno 
It. Domenico Viola. Miscellaneons. 
Iodipendente ........... P. Pirandello, Nor 
Polcevera ... Brofferio. Br. Weed 
New York and Cuba Mail 8. 8. Co. ly 
Am. 6. F.M. Faircioth Span, : 
_ Y., Hevena & Mexican Mail 8.8. 
Am, #. City of Alexandria «..«...... J. W. Reynolds, || Emiliano... 
North ‘derman Lloyd Steamahip Co 
Ger. *. Aller H. Christoffers. Nor Ludvig Holberg ......... ...... 
Donav H. Supmer. Br 
Eider H. Helmern, Span Manuel L. Villaverde ........ 
Hoheustaufen Rr Mercia 
Saale H. Richter. | Span. 
ydian 
Weser H. Bruns. Ger 
Occidental and Oriental Co. | Br. 
Br. Oveanic. H. Davison. i! Saint Romans ............-... 
Steamship Company. Saxmundhan., 
Am, «,#, Oityof Augusta 4. W. Catharine.) Spao Serra .... 
Ocsanic Company. Br. of “Gibraltar. 
Am. Manhattan Frank Stevens. Sailing vessels. 
: Br. bk. Ada Peard ... 
Oregon Railway and Naeigation Co. Am. bg, Arcot 
Am. Fred Bolles. Nor bk. Artemas......... 
Pacific Coast Steamship Company || Amy sehr. C. B, 
Am. Olty of Chester... J. Wallace Br ep. Chas, 8. Whitney .............. 
Pacifle Mail Steamship Company. | Am, bgt Daisy Boynton 
Am. 6. 6. AGAPUICO J. 8. Coye, Br. ap. KE. J, Spicer ........ 
City of Peking... vee te H. C, Dearborn, || Am. scbr. Edward R. Emerson . 
Pyman Line 
ip Georg....... 
Br. Mariel........ G6. 8. Locke. Dtch. bk. a 
Orinoee.. J. 8. Garvin. Am. sehr. John 8. Wood... 
Red“ Line Heary W addington. 
Am, 46,4. Sam. Hess. John 8. 
W. Woodrick. Joha J. Morse ... 
Red Star Line. bg. Jane Adeline ....... as 
Belg. 4, W. A. Beynon. |! bkt. Josephine.........., 
Noordland ........... H. E. Nickels, || Nor. sp. Komandor Svend Foyn 
Pennant Rud. Weyer. Am. bg L. F. Munson........... 
Rhyoland..... J. C. Jamison. Ger. bk. Leocadia ....... 
Switverland H. Buschmann. || Am. bkt. Levanter 
Waesland ..... 4. Ueberwog. schr. Maggie Abbott... 
Westerniand . W.G, Randle. achr. N. Hand., 
P. T. H. Bonjer. Br. 
W. A Scholten .. G. Bakker. Ger. Savannah .....,..... 
Br. bk. Tuck Sing ....... 
Zaandam ... H. d. Zee 
: | Am. schr. Winnie Lawry......... 
Royal Maik Reamahip ( Co. | Br. sp. 
Am. City of Cc. W, Bead Light-ship No. 87.............. 
Royal Weat India Mail Steamship Co. New York Herald Weather Service. 
Dich «. Oranje Nasanu..... J, A.J. Lacrooy. Br. 5.8. Alene ......... 
State Line, Andes 
Br. «. 6, State of Georgia .., G. Moodie. Angerton 
State of Pennsylvania ...... A.J. A Mann, Am. Carucas.. 
State of Nebraska A. Braes. | Aim City of Puebla ........... 
State of Nevada................. J. A. Stewart. | City of 
Thingvalla Line. Am. Comal ..... .... 
Dan. s. Island .......... W. Skjodt. EI Paso... 
is 8. T. H. Laub. Br. Greece . 
in Screw Lime Atm. Knic kerbocker.. 
Br. Richmond Hill A. Hyde. Lone Star ...... 
Warren Line. Am. Newport os} 
Br. «. lowa.... Samuel Walters, New York 
Norseman ..... BE. Maddox. Br. Sacraboeco........ 
Watts Ward line. Dteh. W. A. Scholten .. 


Captain. 


Capt. J. J, Brarews. 
hi, Meyor, 
Stuit 


H. Parsell, 

H. Perry 
Benj. Gleadell. 
Irving. 


wore 
J.T Rogers, RN 


M. Reimers 
| Oh. Off. Em! Tewns, 
Capt. A. 

V. de Ispizua. 

T. Robertson. 

FermindeBeng | 

Henry Gibb 

©. J, Ofines. 

Warren F. Wile 

N. Houge. 

M. Garton, 

Claudio Perales 

John Taylor. 

M. Carinona, 

8. de Aldecoces 

Her. Lahmeyer 

Moses Parry, 

J Viereck. 

Jas. Manstield 

Henry Camp 

Tv. M. Milne. 

F. de Levarr 
Ch.Off. Tomlinsol 


Capt. ©. EB. Oeok, 
L. Murray. 
N. Hoeken. 
J. W. Cates, 
E. E. Moe. 
A. Witte, 
N A Anderson 


Geo, D. Spicer 

D. MeLeed. 

Harding: 

D. Spicer. 

A. i, Child. 

W. Siens 

A. Nicolich. 

w. Thompson. 

J. Belimer. 

T. Tiedken. 

Q. Schultz. 

T. T. Verbeeb. 

W. 3S. Bernard. 
. H. Megee. | 

W. T. Bernard. 

F. P. Whittier. 

G. W. Cates. - 

Chas. Brown. 

Asmus Lenbard. 

Johan Bryde. _ 

J. A, Smith, 

John Stohf 

G. F. Gerry. 

D. ©. Melatosh. 

RK. Beebe, 

John B. 

Seggern, 

Murray. 

Geo, N. Ryder. 

A. MeRitchie. — 

R. Macdonald, — 

Andrew Jack 


Seidera. 

T. M, MeKa 
8. M. Orr, 
Hopki 

J Deaken. me 
Ww, M. Rettig. 
Bolger. 
H. 8, Quick, 
Wy y Jeffrey. 
F. Kemble. 
G. W. Mason, 
F. E. Jenkina, 
W. G. Shrat kford 
J. G, Perey. 
A. Abers, 
R. 8. Thom 
G. J. Vie. 

T. L Weise. 
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This REVIEW contains a general summary of the meteoro- | 


‘former, and twenty-three monthly means from the latter; two 


hundred and eighty-six monthly registers from voluntary 


logical conditions which prevailed over the United States and | observers; fifty-six monthly registers from United States 
Canada during January, 1887, based upon the reports from) Army post surgeons; marine records; international simulta- 
the regular and voluntary observers of the Signal Service and neous observations; marine reports through the co-operation 


from co-operating state weather services. of the ‘“‘New York Herald Weather Service;” abstracts of 
ships’ logs furnished by the publishers of “The New York 
Maritime Register;” monthly weather reports from the local 
weather services of Alabama, Arkansas, Illinois, Minnesota, 
Mississippi, Missouri, Nebraska, New England, New Jersey, 
North Carolina, South Carolina, and Tennessee; and of the 
Central Pacitic Railway Company; trustworthy newspaper ex- 
tracts, and special reports. 


ATMOSPHERIC PRESSURE. 
[ Expressed in inches and hundredths.] 


The distribution of mean pressure for January, 1887, deter- 
mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 

Two areas of high pressure appear on chart ii, one covers the 
southwestern part of Oregon and the northern and central parts 
of California; within this area the mean pressure of the month 
varies from 30.16 at Sacramento, California, to 30.19 at Rose- 
burg, Oregon; the second area extends over Georgia and the 
greater part of South Carolina, Alabama, and northern Florida ; 
within this area the pressure of the month is 30.15 or more. 
The mean pressure in the south Atlantic states, east Gulf states, 
Florida, Louisiana, and eastern Texas is 30.10 and above. 
Two areas of low pressure are shown on chart ii, one extends 


Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 
approximate paths shown on chart i. In tracing the centres 
of the paths of these storms, data from the reports of one 
hundred and eighty-three vessels have been used. | 

The general character of the weather over the north Atlan- 
tic Ocean during the month was seasonable, although, in in- 
stances, storms of unusual severity were encountered. 

The presence of an iceberg to the northeastward of the Banks 
of Newfoundland on the 30th indicated a seasonable break- 
ing up of the Arctic ice fields, and large quantities of icebergs 
and field-ice will doubtless move southward over the Banks 
during February. 

On chart i for this month are traced the paths of fourteen 
areas of low pressure; the average number for January during 
the past thirteen years being 13.0. The most noteworthy at- 
mospherical disturbances of the month occurred during the 
prevalence of low area number viiion the 13th and 14th, produc- 
ing rain, snow, and sleet with high winds on the Lakes and 
thunder-storms in the south Atlantic states, Florida, and the) 


Ohio Valley. The low area which was central in the Indian | over the northern platean region of the Rocky Mountains and 
Territory and northern Texas on the morning of the 22d was ‘exhibits a mean barometric pressure of 29.95 or less; the other 


attended on that and the succeeding day by thunder-storms in 
the Gulf States and very heavy rain in Tennessee and the lower 
part of the Mississippi Valley, numerous stations in these dis- 
tricts reporting over two inches of precipitation in twenty-four 
hours. 

The mean temperature of the month is below the normal in 
Dakota, Nebraska, and over the entire eastern half of the 
country, except along the coast of New England and the mid- 
dle Atlantic states where it is about normal; the temperature 
of the western part of the country has been above that of the 
average January. 

With the exception of portions of Georgia and South Caro- 
lina, the precipitation of the month is below the normal in all 
parts of the country lying south of the fortieth parallel; it is 
also deficient in northern Idaho, northern Montana, Nebraska, 


covers the state of Michigan, Lake Huron, and the northern 
and eastern parts of Canada; over these districts the pressure 
is also 29.95 or less. The highest mean pressure of the month, 
30.19, occurred at Roseburg, Oregon, and the lowest, 29.81, at 
Fort Maginnis, Montana. 

The departures from the normal pressure are given in the 
table of miscellaneous meteorological data, and are also shown 
on chart iv by lines connecting stations of equal departure. 
The pressure of the month is normal or slightly above in the 
south Atlantic states, the Gulf States, Florida, Arizona, Cali- 
| fornia, and southern Oregon, in all other districts of the United 
| States it is largely below the normal. The greatest deficien- 
cies occur in Montana, northern Idaho, and the eastern part of 
Washington Territory, where the departures range from .20 to 
.26 below the normal. The deficiencies in the middle slope, 
| Missouri Valley, upper Mississippi valley, and the Lake region 
are also large, ranging from .07 at La Crosse, Wisconsin, to .14 
at several stations on the lower lakes. In the extreme eastern 


wr art of Canada the pressure of the month is normal or slightl 

fowa, and northern Michigan. in the Saint Lawrence Valley and New England it 
In the preparation of this REVIEW the following data, | gyerages about .08 below, the departures varying from .05 at 

received up to Febuary 20, 1887, have been used, viz., the | Eastport, Maine, to .10 at Boston, Massachusetts. 

regular tri-daily weather-charts, containing data of simulta-| As compared with the pressure of the preceding month, De- 

neous observations taken at one hundred and thirty-three Sig. Cember, 1886, very large deficiencies occur in all parts of the 

nal Service stations and twenty-three Canadian stations, as tele- | 


United States, except in the south Atlantic states, east Gulf 
graphed to this office; one hundred and sixty-two monthly | for January, 1887, coincides with, or is slightly above, that of 


states, and on the Pacific slope; in these districts the pressure 


journals; one hundred and fifty-seven monthly means from the the preceding month. In the northern plateau region, Mis- 
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souri Valley, and upper Mississippi valley the pressure aver. | valley when the area was central in that region. The cold 
ages about 17 below that of December, 1886, and ranges from | wave attending this area of high pressure caused changes in 
.14 below at Saint Louis, Missouri, to .23 below at Fort Magin-| temperature ranging from 20° to 30% in twenty-four hours over 
nis, Montana. In the Lake region and the Ohio Valley the | the regions east of the Rocky Mountain slope. The greatest 


deficiencies are also large, averaging about .15 


BAROMETRIC RANGES. 
The monthly barometric ranges at the various Signal Ser- 
vice stations are given in the table of miscellaneous data. The 
following are some of the extreme monthly ranges: 


Greatest Least. 


Inch. | neh. 
Huron, Dakota 1.84 | Baa Diego, 0.39 
Fort Custer, Moutana . 1.72 | Los Angeles, California ............. 0644 
Valentine, Nebraska 1,0 Fort Grant, Arizona, 
Yankton, Dakota 1.66 | Key West, Florida... 0.96 
Mowat Washington, New Hampshire 1.60 Yuma, Arizona......... 
Mackinaw City, Michigan ................ 01.96 || Fort Apache, Arinona 0668 
La Cronae, 1.96 || Fort Thomas, Arison Oe 


‘AREAS OF HIGH PRESSURE. 

Seven well-defined areas of high pressure have been traced 
within the limits of the United States. The general move- 
ment of these areas was in a southeasterly direction while west 
of the Mississippi Valley, and in a northeasterly direction 


|change in twenty four being in Iowa, Minnesota, and on the 
south Atlantic coast on the 2d; and on the New England coast 
/and thence northeastward the temperature fell from 20° to 30° 
|on the 2d and 3d. 

_. IL—This area appeared north of Minnesota and Dakota on 
‘the 4th and was re-enforced by an area from the Pacific coast 
on the 5th, causing the pressure to increase to 30.90 and above 
/at stations north of Montana on the afternoon of the 5th, while 
an area of low pressure, which was‘immediately to the south of 
Colorado on the morning of the same day, had been forced south- 
ward over New Mexico and western Texas. On the morning 
| of the 6th the high area was central in eastern Dakota, bounded 
| by the isobar of 30.6, and attended by temperatures ranging 
from —20° to —40°. The rapid increase of pressure on the 
eastern slope of the Rocky Mountains attending the southerly 
movement of this area and the souther! y movement of the area 
of low pressure (traced as number iii) immediately to the south, 
was apparently forced southward and disappeared under the 
influence of the area of high pressure. After reaching the 
lower Missouri valley on the afternoon of the 6th there was an 
increase of pressure to the northward which transferred the een- 


while approaching the Atlantic coast from latitudes below 40°; | tre of this area to the northwestward over Dakota at midnight 


the movement of the areas north of the Lake region being more 
directly to the east. Chart v exyaibits the barometric changes | 
oceurring at selected stations, and shows that five decided 
wreas of high pressure passed over the centre of the continent, 
attended by cold waves, on the Ist, 8th, 16th, 26th, and S0th—| 
Sist. These areas of high pressure were generally observed to | 
the east of the Rocky Mountains and to the north of Mon- | 
tana and Dakota, but in some cases they were apparently re- 
enforced by areas approaching from the Pacific. Chart v ex-| 
hibits the barometer changes occurring at Portland, Oregon, | 
during the month, it will be seen that the pressure remained | 
high from the Ist to 11th, and that high areas passed over that 
station on the 16th and 24th. The most decided cold waves | 
of the month, extending over the Southern States, attended the 


of the 7th, after which it moved southward to Texas and thence 
eastward over the Gulf States, disappearing on the 11th to the 
east of Florida. The barometric pressure observed near the 
centre of this area decreased from 30.9, when the centre was 
north of Montana, to 30.6 in the-Missouri Valley, 30.3 in north- 
ern Texas, and 30.2 in the east Gulf states. The most marked 
changes in temperature observed during the transit of this 
cold wave occurred in the northern Rocky Mountain region on 
the 5th and 6th, in northern New England and the Saint Law- 
rence Valley on the 7th and 8th, and in Texas on tie 8th; 
these changes ranging from 20° to 40°. This, and the preced- 
ing area, produced the coldest weather experienced during the 
month in the Southern States and central valleys. 

IlI.—This area appeared north of Montana on the afternoon 


areas of high pressure which were observed in the Northwest of the 15th, while a second area extended over the north and 
on the Ist and 7th, causing the temperature to fall below freez-| central Pacific coast regions. This distribution of pressure 
ing at New Orleans from the Ist to 4th and on the 10th and | continued until the morning of the 16th, after which the two 
Lith. The cold waves occurring after the 8th were less marked | areas united, covering the entire Rocky Mountain region on 
in the temperature changes over the Southern States, the tem- the morning of the 17th, the bounding isobar of 30.6 including 
perature not reaching the freezing point at New Orleans after Colorado and the greater portions of Wyoming and Utah. It 
the Lith. The areas of high pressure which extended over the advanced slowly over the Mississippi Valley, cansing a 
Northwest on the 16th, 26th, and 3ist were attended by cold |‘‘norther” in the Southwest on the 18th, and attended by 
waves which advanced more directly to the eastward, causing freezing weather in the Southern States, and temperatures 
the low temperatures which were observed in the eastern por- | generally below zero north of the Ohio Valley. The movement 
tion of the United States on the 19th, 27th, and at the close ef was southeasterly from the lower Missouri valley during the 
the month, respectively. /18th, it then passed over the Southern States and off the At- 

The following are general descriptions of the more important | lantic coast during the 18th and 19th, the-pressure decreasing 
high areas observed during the month. |as the area moved toward the east, and the isobars extended 

1.—The month opened with a high area, bounded by the isobar northeastward along the Atlantic coast. The low tempera- 
of 30.8, extending over Dakota, with temperatures ranging from | tures observed in New England on the morning of the 19th, 

25° to —41° in eastern Dakota and Minnesota. This area ex-| when the area was central off the south Atlantic coast, were 
tended southward to the west Gulf coast, causing freezing | probably due to the cold westerly winds attending this area of 
weather and adry “norther” throughout Texas and the South- | high pressure in its northern quadrants. On the morning of 
west. I[textended southeastward during the 2d and was central | the 18th the temperature ranged from —13° to 8° at stations in 
near Cairo, Llinois, on the morning of the 3d, while the cold wave | the Lake region, and the isothermal line of 10° extended north- 
attending this area had advanced to the Atlantic coast. Freez- | eastward from the Ohio Valley to northern New England, the 
ing weather occurred at stations on the Gulf coast and in north- | velocity of the westerly winds ranging from ten to twenty-five 
ern Florida. After reaching the Mississippi Valley the move-| miles per hour. The wind continued westerly and the weather 
ment of this high area was to the eastward over the New Eng- | was generally clear on the Atlantic coast during the night of 
land and middle Atlantic states during the 4th and 5th. The | the 18th. The minimam temperatures which occurred during 
winds shifted to northeasterly at stations to the south of the cen- | the transit of this area were the lowest observed during the 
tre, and snow and sleet were reported from the Southern States | month at many points in the Northern States. 


on the morning of the 5th. The barometric pressure decreased | 
slowly with the easterly movement of this area, the pressure | 
being from .10 to .20 inch less at the centre at stations on the | 
Atlantic coast than it was at stations in the upper Missouri 


[V.—From an examination of chart v it will be seen that an 
area of high pressure passed over New England on the 22d, 
causing the temperature to fall 20° to 40° in twenty-four hours. 


| This high area apparently formed quickly north of the Lake 
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region during the 21st and moved rapidly over New England | the centre of each area was first and last observed, and the 
and off the Atlantic coast, causing no marked changes in tem-, average hourly movement: 
perature at stations south of New England. 


| First observed. Lastobserved. | Average 


V.—tThis area of high pressure formed on the Pacific coast. | vsbeatey of 
on the 2Ist, from which region it moved southeastward over Areas of low pressure. | 
the Gulf of Mexico and thence eastward to the Atlantic, with-. | Lat. N. Long. Lat.N. Long. W.) hour. 
out causing any marked changes in temperature. When it. ana 
approached the Southern States from the southern Rocky sq 
Mountain regions it was attended by heavy rains along the 800 00 | 30.0 
Gulf coast and as far north as Tennessee and North Carolina.) 
These rains were probably due to the sudden fall in tempera- 11700| 3300| 107 00 | 24.0 
ture caused by the advance of the cold air from the mountain, ORS | $3.0 
regions, the isothermal linés of 40°, 50°, and 60° over the re- 32.0 
gion of heavy rains, extended approximately north and south.) rx 10200, 6200! 38.0 
The winds in this region, previous tothe beavy rains, had been 
southerly -from the 19th to 23d. The barograms on chart v for) 12300, 4400) 46.0 
the stations Boston, Massachusetts, Saint Paul, Minnesota, and | 


Portland, Oregon, give no marked indications of the move-); 
ments of this area of high pressure as it passed to the south of. Average rate of movement, 37.0 miles per hour. 
these stations, and the pressure decreased during the transit); Although fourteen areas of low pressure have been traced, 
from the Rocky Mountains to the Gulf of Mexico, leaving but it will be seen by examining chart v that the most marked 
a slight trace of its influence in the barograms for New Orleans, barometric changes occurred near the centre of the continent, 
Louisiana. ; in the vicinity of Saint Paul, Minnesota, on the 3d and 4th, 
VI.—This area appeared on the Pacific coast on the 24th from the 10th to 16th, on the 19th and 20th, on the 24th and 
and is distinctive as the only high area which passed from the 25th, and 28th and 29th. From the same chart it will be seen 
Pacific to the Atlantic during the month. It extended from | that the areas of low pressure passing over New England were 
the northern to the southern boundaries of the United States, more numerous. 
and its movements may be traced from the four barograms | The following are general summaries of the meteorological 
represented on chart v. It appeared at Portland, Oregon, on conditions attending the more important of these areas of low 
the 24th, at Saint Paul, Minnesota, on the 26th, New Orleans, pressure while within the limits of observation : 
Louisiana, on the 27th, and at Boston, Massachusetts, on the} I and I1.—This storm has been previously traced from the 
28th, thus crossing the continent in less than four days. The Rocky Mountain region to the Atlantic coast during the latter 
barometer rose at the centre of this area as it crossed the con-| part of December, 1886, and on the morning of January 1, 1887, 
tinent and the greatest pressure was observed in Nova Scotia, it was central near the southern New England coast. It passed 
after its centre had passed to the eastward. The movement | northeastward, with decreasing pressure at the centre, until the 
was slightly to the south of east from latitude 40° on the Pacific | afternoon of the 2d, when the central area had become extended 
coast to northern Texas, and afterwards to the north of east|and was bounded by the isobar of 29.3, the stations in the 
trom Texas to Nova Scotia. The fall in temperature was gen- | Maritime Provinces being then located in the southwest quad- 
eral, but the greatest change in twenty-four hours occurred on rant of this low area. This storm was followed by a rapid 
the Atlantic coast; in New England the change in twenty-four rise in the barometer on the Atlantic coast, the increase of 
hours amounted to 35° or 40°. ‘pressure in twenty-four hours ending in the afternoon of Jan- 
VIl.—The tri daily telegraphic reports of the 28th and 29th vary 3d amounting to 1.00 north of New England, and more 
indicated the advance of this high area and attending cold than 0.50 at stations on the Atlantic coast north of Virginia. 
wave in the extreme northwest. The pressure continued toin- This general increase of pressure on the coast was accompanied 
crear 3 near the centre of the continent during the 30th and 31st, by a corresponding decrease (low area number ii) on the easé- 
and at the close of the month it had reached 30.70 at stations | ern slope of the Rocky Mountains, due to the advance of an 
north of Dakota, with temperatures ranging from —20° to | area of low pressure, which followed the general course of the 
—36°. Although the centre of this high area remained far to| Missouri Valley until it reached the vicinity of Omaha, Ne- 
the north at the close of the month, the cold wave attending braska, at midnight of the 3d, when its course changed to the 
it had extended southward over Missouri and the Ohio Valley, | northeast and it passed over the Lake region, attended by gen- 
and eastward over the Lake region by midnight of the 30th, | eral snows in the central valleys and thence eastward to the 
and over the Saint Lawrence Valley and the New England Atlantic coast. 
coast during the 31st. I1I.—This area has been previously referred to in the de- 
scription of areas of high pressure and cold waves. The 10 p. 
AREAS OF LOW PRESSURE. 'm. weather map of the 4th exhibited a trough of low pressure 
Fourteen areas of low pressure appeared within the limits of | extending from Colorado northwestward to Washington Ter- 
observation during January. They were generally first ob-|ritory, with acold wave apparently crowding southward from 
served in the Rocky Mountain region north of Montana and | British America. The succeeding report indicated a southerly 
Idaho, and telegraphic reports indicate that seven of the areas | movement of both the low and the high area, and these condi- 
traced originated at least as far to the west as the north Pacific | tions continued during the 5th, when the pressure had increased 
coast and to the north of the stations of observation. The di-|0.50 on the northern slope of the Rocky Mountains, and had 
rection of movement was to the southeast or south during the | decreased 0.40 in the upper Rio Grande valley. The increase 
transit over the Rocky Mountain regions, easterly between the ‘of pressure above referred to extended over the middle and 
eastern slope of the Rocky Mountains and the Mississippi Val-| southern Rocky Mountain slopes during the 6th, completely 
ley, and north of east between the Mississippi Valley and the | replacing this low area. The depression thus forced south 
Atlantic. All low areas crossing the continent reached the | was only relatively low, the minimum pressure being but 0.10 
coast north of the Middle States, and all passed to the north of below the normal. 
the Ohio Valley. One storm is approximately traced as follow-| IV.—This storm may have originated in the Gulf of Mexico, 
ing the general course of the Gulf Stream, and a secondary de- | but it has only been approximately traced along the Atlantic 
pression developed on the New England coast, which moved | coust during the 5th and 6th. It apparently reached its maxi- 
eastward over the Atlantic. mum energy when the centre was near the southern coast of 
The following table shows the latitude and longitude in which |New England on the morning of the 6th, when the weather 
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map showed a slight depression north of the lower lake region, | 
within which the pressure was increasing. This storm moved | 
northeastward from the New England coast, causing severe | 
gales over the north Atlantic on the 6th and 7th. 

V.—This depression originated north of Oregon ou the 6th 
and moved southward over Idaho, Wyoming, and Colorado 
daring the 6th and 7th. It remained almost stationary during | 
the 8th, and on that date disappeared while central over New | 
Mexico. Asin the case of number iii, the southerly course of | 
this storm seems to have been caused by an extended area of 
high pressure which moved from the British possessions south- 
ward over the eastern slope of the Rocky Mountains and Mis- 
sissippi Valley. In the present case the departure from the 
normal in the area of low pressure exceeded 0.30, while the 
departares from the normal within the area of high pressure to. 
the northward ranged from 0.50 to 0.60, 

VI.—The cold wave which extended southward over Texas | 
during the 8th and 9th was preceded by a trough of low press- | 
ure which extended northward from the Gulf to the upper | 
lake region. The cold air from the Rocky Mountain slope | 
moved eastward over the lower Mississippi valley, causing the | 
pressure to increase in the South and resulting in the formation 
of a cyclonic area, central in the lower Ohio on the morning of 
the 9th. This storm moved rapidly over the lower lake region | 
and New England during the 9th and 10th, the barometer fall- | 
ing from 30.00 to 28.97 at the centre of this area during its ' 
movement from northern Indiana to Sydney, Nova Scotia, where | 
it was central at 10 p.m. of the 10th. General snows attended | 
the movement of this disturbance at stations east of the Mis- | 
sissippi, and as far south as Tennessee and North Carolina, 
and rains and light snows were reported from the east Gulf 
atates. The winds were moderate in the Lake region and were 
brisk to high on the Atlantic coast north of Cape Hatteras, 
after shifting to the northwest. 

VII.—This depression appeared in the British possessions 
north of Montana during the night of the 9th and passed east- 
ward to Lake Superior, where it was central on the 11th. It 
was attended by light snows in the Lake region, Saint Law- 
rence Valley, and northern New England, and although the ba- 
rometer fell below 20.40 when the centre passed over Lake | 
Huron no marked changes in the weather conditions were | 
observed during its easterly movement over the Saint Law- | 
rence Valley and the Maritime Provinces. 

VIII.—This depression was observed north of Idaho at 10) 
p.m. of the llth. It moved rapidly southeastward, following 
the course of the Missouri Valley, and including within its 
limits the eastern slope of the Rocky Mountains from Texas 
northward to Dakota. Light snows were reported in the north- | 
ern quadrants on the 12th and 13th, attended by northerly 
winds and low temperatures, but the weather remained gener- | 
ally fair in the southern quadrants until the centre reached the | 
Mississippi Valley on the morning of the 13th, when the rain- | 
area rapidly extended over the entire area east of the Missis- | 
sippi and south of the Ohio River, while the snow-area ex- | 


tended over the Northern States to the New England coast by | * 


the morning of the l4th. The barometer reached its minimum | 
while the disturbance was central over Lake Erie, when the 
depression was contracted and elliptical in form, the longer 
axis being in an east and west direction, bounded by isobars | 
of 29.5, 20.6. and 29.7. The general form of this area while’ 
passing over the eastern Rocky Mountain slope was elliptical, | 
with the longer axis pointing in a north and south direction. | 
The central area became more extended during the 14th, and | 
the pressure increased at the centre, while a secondary de- | 
pression developed on the New England coast which was at- 
tended by severe northerly gales. The formation of this sec- 


ondary depression apparently resulted in a loss of energy and 
the disappearance of this storm before reaching the Atlantic 
coast. 


York. 
The following notes from observers are of interest in connec- 


tion with this storm: | 


Ita centre was last located as central in western New 


Mackinaw City, Michigan: light snow began at 11.05 a. m. of the 13th; at 
11.26 a. m. an easterly gale set in and continued during the day, attaining at 9 
p. m. # velocity of forty miles per hour. After midnight the wind backed from 
east to northeast and continued until 11.40 of the 14th, maximum velocity 
thirty-eight miles per hour. 

Green Bay, Wisconsin: light snow fell during the 13th, accompanied during 
the afternoon by an easterly gale. On the morning of the 14th the wind blew 
ate from the northeast, attaining a maximum velocity of thirty-six miles per 
hour. 

Cairo, Illinois: on the 13th the barometer fell rapidly, reading at 3 p. m. 
29.84, with brisk to high variable winds, maximum velocity thirty-seven miles 
per hour from the west. During the storm the Mobile and Ohio Railroad 
round house was blown down, and the boat ‘‘Joe Williams’’ and several 
barges were blown ashore at East Cairo, Kentucky. 

Smithville, North Carolina: a thunder-storm, with heavy rain, occurred dur- 
ing the night of the 13-14th. From 8 to 9 p. m. of the 14th a southeasterly 
gale prevailed, maximum velocity thirty-seven miles per hour. 

Boston, Massachusetts: snow and heavy rain fell at intervals throughout the 
14th, accompanied by a northeasterly gale, which attained at 7 a. m. a velocity 
of forty-eight miles per hour. 

Eastport, Maine: on the 14th light snow began falling at 7.40 a. m.; at 10 
a. m. it changed to sleet, and again to light snow at 5.10 p.m. At 6.15 a. m. 
a northeasterly gale set in, attaining at 3.15 p. m. a velocity of fifty-five miles 
per hour. During the day the barometer ein rapidly. The snow and gale 
ended during the morning of the 15th. 


IX.—The midnight report of the 14th indicated the presence 
of a depression north of Dakota. At the following telegraphic 
report the region of least pressure had shifted westward to the 
northern Rocky Mountain stations, from which region an ex- 
tended area of low barometer moved southeastward during the 
15th and 16th, reaching the vicinity of Lake Michigan at 10 
p. m. of the 16th. This area of low pressure was followed by 
a rapid increase of pressure and a cold wave over the central 
valleys. From the Lake region the course of this depression 
was northeastward, down the Saint Lawrence Valley, attended 
by severe gales in the south and west quadrants. The barome- 
ter fell to 28.82 at Anticosti, Gulf of Saint Lawrence, on the 


‘morning of the 18th, when the centre of disturbance was near 


that station. Gales continued at the northeastern Canadian 
stations and along the Atlantic coast north of Hatteras on the 
17th and until the morning of the 18th. 

The following notes relate to this storm: 


Grand Haven, Michigan: light snow began falling during the early morni 
of the 17th and continued without cessation hammalibel the day, osamanaiel 
by high northwesterly winds which blew for a time at the rate of forty miles _ 
per hour. The snow drifted badly and all trains were delayed several hours ; 
all local traffic was suspended. 

Buffalo, New York: after 3 p. m. of the 16th the barometer began falling 
rapidly and the wind backed to east and northeast. During the night of the 
16—17th the barometer fell four-tenths of an inch, at the same time a decided 
rise in temperature occurred, with snow. At 5.15 a. m. of the 17th a severe 
southwesterly gale set in and increased in velocity until 2.50 p. m. when it had 
attained a velocity of fifty-eight miles per hour ; the gale continued until 8.15 a. 
m. of the 18th. During the 18th the pressure rose rapidly, with falling tem- 
perature ; minimum, —1°.7. 

Mackinaw City, Michigan: the 16th opened with cloudy weather and brisk 
southeasterly winds, shifting to east and blowing with increased velocity. An 
easterly gale, average velocity twenty miles per hour, began at 10.50 a. m. and 
continued until 3.40 a. m. of the 17th; maximum velocity thirty-seven miles 
per hour. At 10. m. of the 17th the wind backed to northwest and blew a 
gale throughout the day; maximum velocity, thirty miles per hour, at 2.30 p. 
. Heavy snow fell from 6 p. m. of the 16th until 2 p. m. of the 17th. 
Chincoteague, Virginia ; during the 17th the barometer fell rapidly, reach- 
ing 20.44 at 3 p. m., after which it rose as rapidly. In the early morning the 
wind was fresh from the south, becoming brisk at noon, and again fresh until 
4 p. m. when it shifted to the northwest and began blowing a gale, reaching 
at 9 p. m, a maximum velocity of fifty-six miles per hour, and for ten minutes 
blowing at the rate of sixty-five miles per hour. Heavy rain, with snow at 
intervals, fell during the night of the 17-18th. The 18th was cold, with brisk 
to high northwesterly winds prevailing. 

Rochester, New York: the barometer fell very rapidly during the night of 
the 16-17th, reading 29.34 at 7 a. m. of the 17th, with wind from the south 
and fresh until 10 a. m. when it shifted to west and increased in force, attain- 
ing at 11.15 a. m. a velocity of forty-six miles per hour, and at 1.15 p. m. 
fifty-two miles per hour. On the 18th the wind blew hard from the northwest, 
with falling temperature and light snow, 

Key West, Florida: At 5.13 a. m. of the 18th a strong northerly gale set in 
and continued throughout the day, attaining at 5.30 a. m. a velocity of thirty- 
nine miles per hour. 

Cedar Keys, Florida: on the 17th the wind blew steadily from the south 
until 1 p. m. when it increased in force, veering to the west at 5 p. m., and 
later, to the northwest. At 8.40 p. m. the wind attained the velocity of a gale ; 
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maximum velocity, thirty-two miles per hour from the northwest, at 10.20 p. 
m. Laght rain fell from 6.30 to 7.10 p. m. 

X.—Number x was observed in northern Montana on the 
morning of the 19th; it passed southeastward, following the 
general course of the preceding storm; the southeasterly move- 
ment ended in southern Dakota and the storm passed over the 
upper lake region on the 22d, developing considerable energy 


iting much less energy. During the movement of this area of 
low pressure to the eastward the barometer fell to 29.50 at 
'stations near the centre in Nebraska, after whieh the pressure 
/rose and again fell to 29.50 when the centre was passing over 
Lake Huron. From this point eastward to the Atlantic the 
pressure at the centre increased. 

XIII.—This disturbance also passed from the north Pacifie 


when central near Mackinaw City, Michigan, where the ba- | coast, where it was central on the 26th, and from the tri-daily 
rometer fell to 29.01 on the afternoon of the 20th. It moved weather charts it may be traced to the north of the upper lake 
northeastward over the Saint Lawrence Valley, causing gales | region on the 29th. It was at no time central within the lim- 
at extreme northeastern stations on the 2ist. Thecentral area its of the United States, but was attended by severe gales in 
became greatly extended as it moved to the northeast, but the the Lake region and general rains or snows over the central 
wind increased in force and the most severe gales reported dur- | valleys, Lake region, and Atlantic States when the centre was 
ing the month occurred along the Atlantic coast as this storm | near Lake Superior, from which region it apparently moved 


passed over that region. 
The following notes by Signal Service observers are of in- 
terest: 


Buffalo, New York: a southwesterly gale set in at 7.30 a. m. of the 20th and 
continued until 6 a. m. of the 21st; at 9.10 a. m. it reached a velocity of fifty- 
eight miles per hour. During the storm the ice on the lake was broken up for 
a ines of about ten miles out, which is a very unusual occurrence for this 
season. 

Mackinaw City, Michigan: a southerly gale, shifting to the southwest, began 
at 1.45 a. m. of the 20th; during the afternoon the wind shifted to the west, 
and attained a velocity of thirty-six miles per hour at 7.45 p.m. The barom- 
eter fell rapidly until 1.30 p. m. when it stood at 28.97, after 1.30 p. m. it be- 
gan rising rapidly. 

Cairo, [llinois: during the 20th high variable winds prevailed, maximum 
velocity forty-four miles per hour from the southwest. River men state that 
this was the strongest wind that has occurred on the river for many years; 


| northeastward and did not reach the coast within the limits of 
observation. 

XIV.—This storm apparently developed during the night of 
the 28th, over Montana. The depression was elongated and 
located between two high areas, one to the north of Montana 
| and the other on the central Pacific coast, the longer axis point- 
‘ing to the southeast. It moved rapidly to southern Minnesota 
'during the succeeding eight hours, the general form continuing 
but the larger axis pointing to the northeast. This rapid move- 
ment to the eastward was apparently due to the union of the 
two high areas previously referred to. It passed eastward over 
the Lake region to the Saint Lawrence Valley during the 29th 
and 30th with increasing energy near the centre of disturbance, 
but without causing any decided change in the atmospheric 


several barges were torn from their moorings and blown across the river. ‘conditions south of the Lake region and New England. The 

XI.—This storm appeared on the north Pacific coast on the | minimum barometric pressure (29.21) within this low area oc- 
afternoon of the 20th, and crossed the continent to the Nova, curred at Anticosti, Gulf of Saint Lawrence, on the morning of 
Scotia coast, it being clearly defined and the centre approxi- | the 3ist. The barometric pressure within the central area de- 
mately located at each of the tri-daily reports from the date of| creased slowly during its movement eastward from the Rocky 
its appearance until the 10 p. m. report of the 24th, when the Mountains. 
centre was located near Eastport, Maine. The course ITTO 
southeasterly to northern Texas and thence northeastward over. NORTH ATLANTIC STORMS DURING JAN UA RY, 1887. 
the Lake region and New England. The barometric pressure! —_ {/*essure in inches and millimetres; wind-force by Beaufort scale. ] 
increased at the centre as it passed eastward from the Pacific) The paths of the depressions that have appeared over the 
coast to the Rocky Mountain region. When central in north- north Atlantic Ocean during the month are determined, approxi- 
ern Texas three areas of high pressure were shown on the | mately, from international simultaneous observations furnished 
weather charts, one to the north over Manitoba, one on the) by captains of ocean steamships and sailing vessels; abstracts 
north Atlantic coast, and the third on the central Pacific coast. | of ships’ logs and other data collected by the Signal Service 
An extended trough of low pressure separated the areas of agencies at the ports of New York, Boston, and Philadelphia; 
high pressure and covered the region from the upper lake re- | reports received through the co-operation of the ‘*‘ New York 
gion southwestward to the Rio Grande Valley, within which | Herald Weather Service ;” abstracts of ships’ logs furnished 
this low area was enclosed, bounded by isobars of 29.5, 29.6,| by the proprietors of the “New York Maritime Register,”’ 
and 29.7, which were elliptical in form, the longer axis pointing| and from other miscellaneous data received at this office up 
northeastward, the direction afterwards followed by this| to February 22, 1887. 
storm. This general form of this depression continued during; Twelve depressions are traced, of which, seven passed north- 
its passage to the Saint Lawrence Valley, with slight changes eastward over, or in the vicinity of, Newfoundland ; four first 
in pressure, until the centre of disturbance reached the coast,| appeared over mid-ocean, and one apparently developed off 
when a decided decrease of pressure occurred, the barometer the east coast of the United States. The general course of 
falling below 29.2 at Eastport, Maine, on the afternoon of the direction of the depressions was east-northeast to northeast. 
24th. The telegraphic reports for the succeeding twenty-four| A severe storm prevailed over the British Isles during the 
hours from the northeastern stations are missing, but severe 6th and 7th, with barometric pressure ranging below 29.00 
westerly gales continued in this section on the afternoon of the | (736.6) on the latter date. The disturbance occasioned strong 
25th, thus indicating that this depression passed over the At-| gales between the fortieth and sixtieth parallels and east of 
lantic, attended by severe storms. The precipitation attend- | the twenty-fifth meridian. This depression was probably a 
ing this area of low pressure was more marked in the south | continuation of ocean depression number 2 which occupied the 
and east sections of the country, but light rains or snow were | ocean northwest of Scotland on the 5th, after which date its 
reported in all states and territories, except Dakota, during | course cannot be aceurately determined, owing to an absence 
its passage over the country. | of reports. 

XU.—This area approached from the north Pacific and was | The depression traced as number 1 first appeared off the 
observed north of Washington Territory on the afternoon of southeast coast of Greenland on the 2d and passed east to the 
23d. It crossed the continent in two days and sixteen hours,| north of Scotland. Number 2 passed northeast over the south- 
following approximately the path of the preceding storm, how- | ern portion of Newfoundland during the morning of the 3d and 


ever, not passing as far to the south, on the eastern slope of 
the Rocky Mountains previous to the change of direction to 
the northeast, but it passed farther to the north while moving 


moved rapidly northeast to the north of Scotland by the 5th. 
Number 3 followed a course similar to that pursued by number 
2 during the 7th, 8th, and 9th. Number 4 appeared over the 


ocean west of Ireland on the 10th and moved to the west coast 


over the Lake region. After reaching the Saint Lawrence 
of Seotland by the 11th. Number 5 passed over Newfoundland 


Valley it passed over New England to the south of Nova 


Scotia, following the course of the preceding storm, but exhib- | during the early morning of the 11th and moved rapidly north- 
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eastward to the north of Seotland by the 13th. Bamber -6| Greenland ; from this position the storm-centre unaieil east to 
passed over the central portion of Newfoundland during the | about N. 60°, W. 12° by the 3d, after which it disappeared in 
early morning of the 13th and disappeared in the direction of |the direction of the Norwegian coast. The depression ex- 
the Seotch coast after the 15th. hibited barometric pressure ranging below 29.00 (736.6), and 
Number 7 apparently developed off the coast of the United | occasioned fresh to strong gales east of the twenty-fifth 
States and is traced northeast from the 15th to the 18th in- ‘meridian and north of the forty-fifth parallel during the 3d. 
clusive, after which it disappeared. Number 8 first ap-| The following special reports have been rendered relative 
peared over mid-ocean on the 16th, and, moving rapidly | to this storm : 
northeast to the west coast of Scotland, disappeared after the| Capt. N. Hocken, of the barkentine ‘* Ada Peard,” reports : 
17th. Nomber 9 passed over the northern portion of New-, | “3d, 1 a. m., in N. 49° 45’, W. 9° 0’, wind shifted from nne. 
foundland during the early morning of the 22d and moved ene. ‘around by the w. tosw. and increased by noon to a violent gale, 
until noon (Greenwich mean time) of that date, after which it | with hard squalls and heavy rain; gale continued from this 
circled southeast and disappeared in the direction of the Span- quarter for five hours, when it veered to n. and blew a strong 
ish coast after the 24th. Number 10 first appeared over mid. | gale for fourteen hours, with hard hail squalls, accompanied with 
ocean on the 24th, and, passing eastward, » Commpennes in the lightning.” Capt. Edward Bentley, of the s. s. “‘Wisconsin,”’ 
direction of the Lrish coast after the 25th. Number 11 passed | reports a whole gale from the 3d to the 6th; wind veered from 
northeast over Newfoundland during the early morning of the | s. to nw., with very heavy sea and hard squalls of snow and 
25th and moved rapidly north of east until the 26th, after | bail; lowest barometer, 28.95 (735.3), at midnight of the 3d, 
which it disappeared to the northeastward. Number 12 passed | in N. 50° 0’, W. 23° 10’. Captain Santelli, of the s. s. “La 
south of Newfoundland during the 27th, aud, passing rapidly | Gascogne, reports a strong westerly gale on the 3d and 4th; 
northeast, disappeared over mid-ocean alter the 29th. lowest barometer, 29.57 (751.1), at 8 a. m. of the 3d, in N. 49° 
The month opened with an area of low pressure central in | 42’, W. 20° 15/. 
the vicinity of Cape Cod. This depression passed to the south The s. s. ‘Lake Winnipeg” experienced a westerly storm, 
coast of Newfoundland by the night of the 2d, accompanied by | commencing on the 2d in the Irish Channel and continuing 
rain and fresh to strong gales north of the thirty-fifth parallel. | until the 7th; lowest barometer, 29.00 (736.6), at noon of the 
Over mid-ocean the barometric pressure was high from the | 3d, in N. 52° 25’, W. 7° 18’. Capt. John Taylor, of the s. s. 
thirtieth to the fiftieth parallels, while to the eastward of the |“ Mercia,” reports a storm on the 3d from sw. veering to nw.; 
twenty-fifth meridian the weather was unsettled. During the | lowest barometer, 29.26 (743.2), at 5 p. m., in N. 50° 0’, W.5° 
first decade of the month the passage of four depressions caused | 56’; gale continued from ssw. to nw. until the 6th, with ter- 
a continuation of unsettled weather over the entire ocean. ‘rifle seas. Capt. G. W. Murray, of the ship “ Sapphire,” re- 
During this period the pressure continued high in the vicinity | ports: ‘‘ 3d, in N. 49° 45’, W. 4° 30’, barometer 29.44 (747.8), and 
of the Azores. During the second decade four depressions | falling rapidly ; 4.30 p. m., wind sw., force 10, heavy rain, and a 
appeared, and the pressure within the area of high barometer | fearful sea trom wsw. ; 7. 30 p. m. , wind moderating, barometer 
over the Azores, although subject to frequent fluctuations, con- (29.34 (745.2), sea very heavy; 8.30 p. m., wind n., foree 9. 
tinned generally high. On the 16th gales of unusual sev erity | 4th, noon, barometer 29.24 (742.7), wind aw. by w., force 0; 6 
oceurred over mid-ocean. The severest storms occurred during | p. m., barometer 28.94 (735.1), wind hauled to whw, weather 
the third decade of the month. On the 24th gales of hurricane ‘bright and cleartonw. During the 5th and 6th the barometer 
foree prevailed over mid-ocean, and strong gales and generally ‘continued very low in the Channel, with generally moderate, 
unsettled weather continued until the 31st. The month closed | variable winds.” 
with relatively fair weather over mid-ocean; over the British | 9.—This storm was a continuation of land depression num- 
Isles and the ocean to the twentieth meridian the pressure was | ber 1, and, passing northeast over Newfoundland, was central 
low, with rain and fresh to strong gales; an area of low press- on the 3d in N. 50°, W. 49°, whence it moved northeast to N. 
ure central over Labrador caused rain and fresh west to south 60°, W. 10° by the 5th, accompanied during the 4th and 5th 
gales over, and in the vicinity of, Newfoundland. by pressure ranging below 29.00 (736.6), rain, and gales of 
For January, 1886, the paths of seven areas of low pressure | great violence. Subsequent to the 5th the storm-centre appar- 
were traced, of which, two were continuations of low areas| ently passed southeast over the British Isles, where pressure 
which passed over the U nited States and Canada; one appar- ranging below 29.00 (736.6) was indicated on the 6th and 7th, 
ently developed off the coast of Florida; one first appeared | and hard gales prevailed over the ocean to N. 40° and W. 20° 
over mid-ocean, and the tracks of the remaining three were during these dates. 
charted near the west and northwest coasts of the British Isles. The following reports, descriptive of disturbances encoun- 
The weather over the north Atlantic during January, 1886, | tered within the area of this depression, have been received : 
was marked by frequent high winds and gales. The pressure| Capt. H. ©. von der Zee, of the s. s. ‘*‘ Zaandam,” reports a 
over mid-ocean from the beginning of the month to the 18th| westerly storm from the ‘4th to the 7th; lowest barometer, 
was geverally high, while successive areas of low pressure 29.22 (742.2), at 1 p.m.of the 5th, in N. 49° 28’, W. 13° 6. 
took their course along the coasts of the United States and |The s. s. “ Bolivia” had a whole westerly gale from the 4th to 
Canada, and also over, and in the vicinity of, the British Isles. | the 6th; lowest barometer, 29.02 (737. 1), at noon of the 5th, in 
From the 19th to the close of the month the pressure over mid- | N. 54° 30’, W. 21°31’. The s. s. ‘*Samaria” encountered a 
ocean and off the European coast was comparatively low. | strong gale on the 5th, in Saint George’s Channel ; lowest ba- 
Areas of bigh pressure occupied the ocean south of the Banks | rometer, 28.95 (735. 3), at4da.m. Capt. H. Schmidt, of the s. 
from the 19th to the 22d and from the 25th to the 28th. s..* Slavonia,” reports a storm from the 4th to the 6th; ; wind 
As compared with the corresponding month of previous years | veered from wnw. to se. during, and to nw. following, the pass- 
the weather over the north Atlantic during January, 1887,| age of the depression; lowest barometer at noon of the 5th, in 
was unusually severe over mid-ocean during the latter portion | N. 57° 25’, W. 13° 8’. Capt. M. Fitt, of the s.s. ‘‘ Virginian,”’ 
of the month, The storms were more numerous than in pre-| reports a whole gale from the 4th tothe 7th; wind veered from 
vious years, and, being rather equally distributed throughout ssw. to nw.; lowest barometer, 29.19 (741.4), at 11.24 a. m. of 
the moath, with tracks, as a rule, confined to territory north of| the 6th, in N. 51° 8’, W. 11° 32’. Capt. T. Roberts, of the s. 
the fiftieth parallel, caused a continuation of strong westerly | s. “« Samaria,” reports a severe storm during the 6th, with 


gales in the trans-Atlantic tracks. terrific squalls, hail, and lightning, and a tremendous sea. 
The following are brief descriptions of the depressions | The gale commenced. at 2 a. m. on the Sth, with a sudden shift 
traced : of wind from ssw. to nw., reaching its height at noon of the 


1.—This depression first appeared on the 2d in N. 59°, W./ 6th, in N. 51° 29’, W. 11° 5b’, when it commenced to moderate. 
29°, whenee it had apparently advanced from the vieinity of | Capt. R. P. Moore, of the s,s. ‘‘ Siberian,” reports a moderate 


at 


JANUARY, 1887. 


MONTHLY WEATHER REVIEW. 


~ 


Jeannie encountered a whole gale on the 10th; 


ne. gale from noon of the 7th to 4 a. m. of the 8th; lowest ba-| 
rometer, 28.92 (734.6), at 8a. m. of the 7th, in N. "BB? 20’, W.| ‘lowest barometer, 29.56 (750.8), at 4a. m., in N. 38° 10’, W. 
10° 20’. The gale was attended by heavy squalls. 74° 0’. Capt. E. V. Gager, of the s.s. ‘* Louisiana,” reports a 
3.—This storm was a continuation of depression number iv whole gale on the 10th ; wind veered from s. to nw., with heavy 
which circled northeast off the coast of the United States dur-| rain and high confused sea; lowest se ae t+ 29.66 (753.4), 
ing the 5th and 6th. On the morning of the 7th the storm was at 10 a. m., in N. 31° 50’, W. 76° 30’. Capt. B. H. Rogers, of 
central on the south coast of Newfoundland, with pressure the s. s. “Salerno,” reports a storm on the 10th; wind veered 
about 29.60 (751.8), whence it moved northeast to N. 53°, W./| from se. to wnw.; lowest barometer, 28.88 (733.5), at 10 p. m., 
39° by the 8th, with pressure two to three-tenths of an inch. in N. 45° 0’, W. 51° 25’ The ship ‘* Constance” left Hamburg 
lower than on the preceding date; by the 9th the centre of de- | on December 14, 1886, and had fair weather until January 10, 
pression had advanced to N.57°, w. 21°, with central pressure | 1887, when in N. 40°, W. 68° a hurricane came up from the 
about 29.20 (741.7), after which it passed northeast beyond the nw., accompanied by heavy rain. Suddenly, without warning, 
region of observation. hen foremast was struck by lightning. It tore the topmast to 
As is shown by the following reports, this depression pos- | pieces, broke the yards into kindling wood, and then flying to 
sessed great energy after passing eastward from the Newfound- the mainmast speedily stripped it of rigging. the topmast 
land coast : 'was smashed to atoms and the mast itself broken off close to 
Capt. W. Gleig, of the s. s. ‘‘ Kansas,” reports a fresh gale the deck but was afterwards braced up. The mizzentopmast 
from the 8th to the 10th; wind veered from se. to nw.; lowest went overboard in splinters, and there was scarcely a rag of 
barometer, 29.31 (744. 5), at 8 a.m. of the 8th, in N. "49° 38’, canvas left. 
W. 36° 0’. Capt. H: Campbell, of the s.s. ** Lake Winnipeg, ” Third Officer D. Thomson, of the s. s. “ Richmond Hill,” 
reports a storm from the 8th to the 10th; wind veered from Capt. A. Hyde, commanding, reports a terrific storm, with fre- 
ssw. to wnw.; lowest barometer, 29.48 (748.8), at 8 p. m. of the quent hail squalls of hurricane force and very high cross sea, 
8th, in N. 52° 0’, W. 29° 0’. Capt. T. Roberts, of the s. s.' on the 11th, in N. 47° 21’, W. 44° 35/ (at noon); storm at its 
‘‘ Samaria,” reports a fresh westerly gale from the 9th to the height at3 p.m. Capt. H. Parsell, of the s. s. ‘“‘Adriatie,’’ re- 
llth; lowest barometer, 29.44 (747.3), at midnight of the 9th, in| ports: ‘* 11th, a. m., wind backed from nw. to s., increasing, 
N. 49° 30’, W. 29° 0’. The gale was accompanied by high seas | with fierce squalls, to force 11 at noon, with showers of rain 
and terrific snow squalls. Capt. R. P. Moore, of the s. s. “ Si- and sleet and very heavy sw. sea; p. m., heavy gale, with 
berian,” reports afresh westerly gale from the 9th to the 11th; squalls of hurricane foree at short intervals; wind and sea 
lowest barometer, 29.28 (743.7), at 4 a.m. of the 9th, in N. gradually abated after midnight, the wind veering to nw.; 
53° 52’, W. 26° 0’. lowest barometer 28.96 (735.6); position at noon, N. 48° 14/, 
4.—This depression apparently developed to the northwest- W. 41° 17’.”” The s. s. ** Siberian” experienced a westerly 
ward of the Azores on the 9th, an absence of reports from that storm on the 11th and 12th; lowest barometer, 29.02 (737.1), at 
region will not, however, admit of accurately locating its centre midnight of the 11th, in N. 50° 32’, W.37° 0’. The s.s. “ Bo- 
on that date. By the 10th the storm had advanced rapidly north. livia” had a westerly storm during the 11th, with barometric 
east to N. 53° W. 18° where pressure about 29.00 (736.6) was pressure 28.66 (728.0) at 2 p. m., in N. 49° 06’, W. 43° 25/. 
shown; at 12 noon, Greenwich mean time,ofthe llth the storm, Thes.s. ‘Leo’ experienced a storm during the 11th and 
was central off the west coast of Scotland, whence it passed 12th; wind veered from s. to wnw.; lowest barometer, 29.39 
northeast beyond the region of observation (746.5), at 10 p. m., in N. 37° 5’, W. 58° 0’. Capt. M. R. 
The following special reports refer to this storm : '‘Thompson, of the s. s. ‘“‘ Horn Head,” reports a gale attaining 
Chief Officer Robert Blythe, of the s. s. ‘‘Pontiae,” Capt. H. force 11 during the 10th and llth; wind veered from se. to 
W. Brown, commanding, reports: “9th, in N. 40° W. 39°, wnw.; lowest barometer at 6 a. m. of the 11th, in N. 40° 17/, 
atrong gale and very high sea commenced from ssw.; wind! W. 53° 0’. ‘This gale was remarkable for the exceedingly 
hauled to nnw., then backed to nw.; gale lasted thirty-eight heavy wind that preceded the shift, blowing from 6 to 8 a. m. 
hours, and was obliged to tow oil- bags to prevent sea from | of the 11th with full hurricane force. During these two hours 
breaking on board.” Capt. Wm. MeMickan, of thes. s. “ Um-' a dark, compact mass of clouds, giving out brilliant lightning, 
bria,” reports a strong gale on the 10th, from sse. veering to “passed apparently from ssw. to sse., accompanied by torrents 
uw.; lowest barometer, 29.03 (737.3), at 4 p. m., in N. 51° 10’, W. of rain. When the clouds had passed the gale broke.” 
16° 0. At noon, with the wind sse. and the barometer falling The s. s. “State of Pennsylvania,” on the 11th, off the Banks 
rapidly, the gale suddently increased in violence, and a danger- of Newfoundland, in N. 47° 43’, W. 45° 0’, was struck by a 
ous confused sea was running from s. and w. The ship labored | tremendous sea, in the form of a pyramid, which towered above 
heavily and shipped large quantities of water over all. At, the vessel and came down on the bridge. The skylight of the 
Leith, Scotland, on the 11th, the barometer af 6 a. m. stood 29.44 deck was broken, and tons of water poured into the saloon, 
(747.8), at 8.15 a. m. 29.30 (744.2), lowest; wind at 8.15 a. m.| where the passengers were at dinner; no one was injured, al- 
sse., force 74 in squalls, and at 9 a. m. s., 74 in squalls; at 11 though considerable damage was done. Previous to encounter- 
p- m. barometer 29.85 (758.2), rising rapidly. ing the wave the vessel was steering wsw., right in the teeth 
§.—This storm was a continuation of land depression num- of the wind, which was blowing fresh. When the sea receded 
ber vi, and, passing northeast over Newfoundland, was cen- there was a calm for a moment, and then seas rolled in on the 
tral ou the morning of the 11th in N. 51°, W. 48°, with pressure vessel, threatening to engulf her. The gale which followed 
ranging below 29.00 (736.6) and evidence of great energy, Was the worst, Captain Mann states, he has experienced in 
whence it moved rapidly northeast to N. 57°, W. 28° on the! years. Oapt. Ww. MeMickan, of the s. s. “ Umbria,” reports a 
12th, with an appreciable increase in central pressure; from. whole westerly gale on the 12th; lowest barometer, 29.50 (749.3), 
this position the storm-centre moved to the north of Scotland at 8 a. m., in N. 48° 35’, W. 32° 20’. Capt. G. Mitchell, of 
by the 13th; thence passing northeast the depression moved the s. s. “Trinacria,” reports a strong westerly gale on the 
beyond the region of observation. (12th; lowest barometer, 29.57 (751.1), at noon, in N. 41° 2/, 
The following reports refer to storms encountered during the W. 33° 13’. 
passage of this depression : | 6,—This storm was a continuation of land depression num- 
The s. s. “ Rhaetia,’”’ Captain Vogelgesang, commanding, ber vii and passed north of east over Newfoundland during 
experienced a heavy gale on the 10th and 11th; wind veered | the early morning of the 13th, with central pressure about 
from se. to n.; lowest barometer, 29.11 (739.4), from La.m. to 29.40 (746. 7); on the 14th the storm was central in N. 52°, W. 
4a.m.of the llth, in N, 42° 0, W. 62° 51’ (at noon). The 42°, with slight changes in pressure, whence it moved north- 


gale was accompanied by rain and heavy hail and snow squalls, | east to N. 55°, W. 26° by the 15th, after which it disappeared 
with high cross seas running from the w. and se. Thes.s. in the direction of the Seotch const. 
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The following reports refer to this storm: 

Capt. K. P. Moore, of the s. 8. “* Siberian,” reports a westerly 
storm on the 13th and 14th; lowest barometer, 29.79 (756.7), at 
4p. m. of the 13th, in N. 49° 0’, W.41°0’. The storm was at- 
tended by terrific squalls and very high seas, and blew strongest 
from sw. during the afternoon of the 13th, then veered to nw. 
and moderated, but increased during the 14th to strong and 
whole gale, wnw., and moderated at 8 p. m., in N. 47° 0’, W. 
45° 40’, Capt. W. Whiteway, of thes.s.“ Palestine,” reports 
a strong gale on the 14th and 15th; wind veered from ssw. to 
w.: lowest barometer, 29.50 (749.3), at midnight of the 14th, in 
N. 50° 30’, W. 31° 0’. The gale began at 4a.m.of the 14th 
from ssw., force 7; 8 a. m., saw., force 8; noon, waw., force 8; 
1 p. m., veered to w., force 9, with high seas, heavy squalls, 
and hail, and continued the same through a. m. of the 15th, 
moderating at 4 p. m., in N. 50° 0”, W. 33° 07. 

7,.—This depression apparently developed off the coast of the 
United States during the early morning of the 15th, whence it 
cireled northeast and disappeared over mid-ocean after the 
18th. The storm was of moderate strength throughout, but 
displayed greatest energy on the 18th. 

The following special reports refer to this storm : 

The s. s. “Australia,” on the 17th, had an unsteady se. and 
e. breeze in the afternoon, with mach rain and threatening 


sky; by evening the wind had died out and lightning was) 


observed all around the horizon; at 8 p. m., in N. 46° 48’, W. 
30° 50’, the barometer read lowest, 29.00 (736.6), and a gale of 
hurricane force set in from the ne. and continued for six hours, 
with much rain, after which it decreased and was followed by 
strong northerly winds during the 18th. Capt. W. Janes, of 
the s. s. “* Warwick,’ reports a whole gale on the 18th and 
19th; winds veered from se. to w.; lowest barometer, 29.47 
(748.5), at 8 p. m. of the 18th, in N. 51° 8’, W. 21° 5’. Second 
Officer F. Potts, of the s. s. “ British Crown,” Capt. A. Smith, 
commanding, reports a fresh sw. to nw. gale on the 18th and 
19th; lowest barometer, 29.73 (755.1), at midnight of the 18th, 
in N. 50° 45’, W. 14° 50’. The gale was accompanied by a 
very heavy cross sea. The barometer rose very rapidly during 
the 18th te 30.69 (779.5) at midnight. 

8.—This depression first appeared over mid-ocean on the 
16th, with pressure ranging below 29.00 (736.6); passing rap- 
idly northeast, the storm was central on the 17th west of the 
northern extremity of Seotland, with a slight rise in central 
pressure, whence it passed beyond the region of observation. 
This depression was attended by severe disturbances, the 
nature of which will be seen by the following special reports: 

Capt. W. Skjédt, of the s. s. “Island,” reports a hurricane 
from se., veering to nw., attaining greatest force on the 16th, 
on which date, at 11 p. m., the barometer read 28.55 (725.2), 
when in N. 48° 37’, W. 20° 15’. Oapt. G. Cochrane, of the s. 
s. “* Helvetia,” reports a whole gale on the 16th; wind veered 
from s. to mw.; lowest barometer, 29.15 (740.4), at 4 p. m., in 
N. 50° 17’, W. 26° 30’. Capt. T. H. Schwaner, of the s. s. 
““Grasbrook ,” reports a whole gale from the 14th to the 16th; 
wind veered from aw. to ene.; lowest barometer, 29.26 (743.2), 
at 1.30 p.m.of the 16th, in N. 48° 5’, W. 34° 48’. Second 
Officer 8S. Bakker, of the s. s. ‘“* Pennland,” Capt. Rud Weyer, 
commanding, reports a s. to w. storm on the 15th and 16th; 
lowest barometer, 29.30 (744.2), at 1.30 a. m.,in N.47° 52’, W. 
37° 33’. The gale was accompanied by tremendous w. and 
sw. seas and very heavy rain. Capt. G. Franek, of the s. s. 
Australia,” reports a storm on the 15th and 16th ; wind veered 
from nw. to sw.; lowest barometer, 29.18 (741.2), at 2 p. m. of 
the 16th, in N. 47° 50’, W. 34° 45’. Capt. F. S. Land, of the 
s. s. “City of Berlin,’ reports a westerly gale, of force 9, on 
the 16th; lowest barometer, 29.09 (738.9), in N. 49° 22’, W. 
0. 

Oapt. J. Veberweg, of the s. s.‘* Waesland,” reports a strong 
westerly gale from the 14th to the 16th; lowest barometer, 
20.30 (744.2), at 4 p. m. of the 16th, in N. 51° 25’, W. 21° 57’. 
Oapt. 8. Walters, of the s.s. ‘‘ lowa,” reports a fresh sw. to w. 
gale on the 16th and 17th; lowest barometer, 29.52 (749.8), at 


4a. m., in N. 50° 32’, W. 13° 0’. Capt. John Jenkins, of the 
s. 8. Ripon City,” reports: “16th, streng gale set in, with 
heavy rain, backing as it increased from s. to se.; 17th, in N. 
| 58° 20’, W. 6° 6’; 2 p. m., barometer 28.90 (734.0), wind in- 
‘creased to hurricane force until 3.30 p. m., when it veered to 
ssw. and continued strong gale, with heavy gusts, under the 
lee of the island of Lewis. 

9,—This storm was a continuation of land depression num- 
ber x, and, passing over the northern extremity of Newfound- 
land, moved rapidly northeast to N. 55°, W. 39° by the 22d, 
after which it cireled southeast to N. 51°, W. 19°, by the 24th, 
whence it moved southeast and disappeared in the direction of 
the Spanish coast. This storm possessed moderate strength, 
and exhibited minimum pressure on the 24th. 

The following reports refer to this storm : 

The s. s. “British Crown” had a fresh gale on the 22d; 
wind veered from s. by e. tow. ; lowest barometer, 29.55 (750.6), 
at 3p. m., in N. 47° 40’, W. 44° 30’. The gale was of short 
duration, commencing at 5 a.m. and ending at 6 p.m. Thes. 
s. ** Cephalonia ” had a moderate gale on the 22d and 23d from 
8., veering to nnw; lowest barometer, 29.61 (752.1), from mid- 
night of the 22d to 4 a.m of the 23d, in N. 49° 0’, W. 32° 07. 
Capt. J. H. Taat, of the s. s. “‘ Edam,” reports an. to w. storm 
on the 23d and 24th; lowest barometer, 29.02 (737.1), at 4 a. 
m. of the 23d, in N. 48° 45’, W. 40° 23’. The s. s. * British 
Crown ” encountered a strong gale, commencing at 1 a. m. of 
the 23d, from the w., force 7 to 9, with terrific squalls of wind, 
hail, and snow; noon, wind nw., force 8; midnight, in N. 48° 
10’, W. 42° 0’, barometer 29.31 (744.5); 24th, barometer rising, 
with wind wnw., and violent squalls of wind and snow. The 
gale moderated in the p. m. of the 24th from the nw. 

10.—This storm appeared over mid-ocean, in N. 51°, W. 34°, 
on the 24th and moved eastward to N. 52°, W. 22° by the 25th, 
after which it disappeared in the direction of the Irish coast. 
The disturbances accompanying this depression were probably 
the severest experienced on the north Atlantic during the 
month, and the depression was remarkable by reason of its ap- 
parent sudden development.and dissipation. 

The following special reports give the general eharacter of 
the disturbances encountered : 

The s. s. “ Norwegian,” on the 24th and 25th, had a storm, 
veering from s. to nne.; lewest barometer, 28.76 (730.5), at 8 
p.m. of the 24th, in N. 52° 0’, W. 28° 0’. Capt. P. J. Irving 
of the s.s. “ Republic,” reports a whole gale on the 24th; win 
veered from sse. to w.; lowest barometer, 28.89 (733.8), at 9 a. 
m., in N. 50° 9’, W. 32° 56’. The wind shifted to w., with 
terrific squalls and tremendous seas. Capt. H.Sapmer, of the 
8.8. “ Donau,” reports a whole westerly gale on the 23d and 
24th; lowest barometer, 28.97 (735.8), at 3 p.m. of the 24th, 
in N. 47° 20’, W. 39° 35’. Oapt. F. Watkins, of the s. s, 
“Oity of Chicago,’ reports a strong ssw. to nw. gale on the 
24th; lowest barometer, 29.14 (740.1), at 1 a. m., in N. 46° 0’, 
W. 40° 30’. 

Third Officer B. C. Lewis, of the s.s. ‘* British Prince,” Capt. 
S. Norvell, commanding, reports: ‘24th, in N. 48° 29’, W. 
31° 15’, at neon, at 10.20 a. m., Greenwich mean time, the ba- 
rometer stood at 29.38 (746.2). The pressure had been decreas- 
ing steadily since the 21st, and commenced to fall rapidly on 
the morning of the 24th, with wind sw., force 7; at noon, ba- 
rometer 29.21 (741.9), wind shifted to wnw.; at 5.24 p. m. wind 
| backed to waw., force 7; the barometer reached its minimum, 
29.00 (736.6), at 7.30 p. m., when the wind shifted suddenly to 
n. and freshened rapidly to force 10; the sea, which up to this 
|time had been only high from the sw., shifted with the wind 
‘and became so heavy that the ship was brought head on. 
During the evening and night of the 24th the gale reached 
force 11, with violent squalls and very high sea.”’ Capt. H. 
| M. Frank, of the s.s. “Taormina,” reports: “24th, in N. 48° 25/, 
|W. 41° 6’, at noon; from 3 a. m. to 9 a. m. had a hurricane 
from sw. to nnw.; lowest barometer, 28.40 (721.3), at 5 a. m. 
At 8 a. m. saw a water-spout in a ne. direction.” 

Capt. J. Oseinak,. of the s.s. “Bavarian,” reports a burri- 
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cane on the 24th; lowest barometer, 28.90 (734.0), at 9.40 a. 


m., in N. 49° 27’, W. 34° 12’. The storm began at 8 p. m. of 


the 23d, in N. 50° 0’, W.31° 0’, from wsw., force 8, with violent 
rain and hail squalls (10 p. m., very bright northern lights); 
a. m. of the 24th, winds wsw., force 7, heavy rain squalls and 
high sea; 5 a. m., backed to sw.; 6 a. m., ssw., force 8, misty 
and lightning; 8 a. m., ssw., force 9; noon, wind veered to 
nw.; 3.30 p. m., veered to n., force 12, with terrific sea; 4.30 
p. m., nne., force 12, fearful hurricane and terrific seas break- 
ing completely over the ship; 7.30 p. m., backed to n., force 
11, with hurricane squalls and hail until a. m. of the 25th, 
when the gale moderated from nw., in N. 47° 18’, W. 35° 30/. 
Capt. J. W. Jones, of the s. s. “ Chicago,” reports a westerly 
hurricane on the 24th; lowest barometer, 28.79 (731.3), at 2 p. 
m., in N. 49° 5’, W. 33° 7’. Capt. G. C. Boothby, of the s. s. 
‘¢ Belgravia,” reports a strong gale on the 23d and 24th; 
lowest barometer, 29.16 (740.7), at 3 a.m. of the 24th, in N. 
54° 0’, W. 23° 0’. The wind backed from sw. to sse., and veered 


to w. and wnw. Capt. H. M. Frank, of the s. s. “ Taormina,” 


reports a nw. to n. hurricane on the 24th; lowest barometer, 
28.45 (722.6), at 5 a. m., in N. 48° 25’, W. 41° 6. 
Capt. John Jenkins, of the s. s. “ Ripon City,’’ reports: 


‘24th, in N. 50° 38’, W. 30° 3’, at noon, strong increasing 
gale from se., with rain and heavy sea from sw. and nw.; 5.30 


p. m., barometer fell to 28.69 (728.7), wind shifted to wnw., 
with increasing sea; 7 p. m., heavy lightning in the northwest 
quarter; 9.30 p. m., wind shifted in a heavy squall to nnw., 
with hurricane force, accompanied with hail and sleet; on 
account of heavy cross-sea was obliged to run se. before the 
storm, which increased until 11 p. m., and backed to nw., with 
terrific squalls and sea; much oil was used with apparent 
good effect; sustained damage to boats, etc.; at 12 midnight 
the barometer was rising and the squalls subsiding; wind 


continued strong gale until noon of the 25th. The storm was 


the severest I ever experienced.’’ Captain Luckhurst, of the 


s. 8. ‘* Wetherby,” reports a hurricane from 5 a. m. of the 234 | 


to 6 a.m. of the 24th; wind veered from sw. to nne.; force 
was greatest from n. to nne. from 8 p. m. to midnight of the 
23d, in N. 49° 50’, W. 33° 0’. The gale was accompanied by 
squalls of the most terrific description, and mountainous seas 
and rain at times. 

Capt. Sam Brooks, of the s. s. “Arizona,” reports: “25th, in 
N. 50° 46’, W. 26° 28/ (at noon), in a northerly gale the ship was 
boarded by a tremendous sea, which killed two seamen and 
injured eight, and smashed three boats. The entire westward 
passage, from the 24th to February Ist, was exceptionally 
stormy.” Third Officer W. H. Logan, of the s. s. ‘‘Istrian,” 
Capt. T. H. Fox, commanding, reports a fresh nw. to s. gale 
from the 23d to 25th; lowest barometer, 28.90 (734.0), at 4 a. 


m. of the 25th, in N. 50° 0’, W.22°0’. Thes.s. “ Belgravia” 


had fresh to strong gales from the 24th to Blst; lowest ba- 
rometer, 28.75 (730.2), at 1 p. m. of the 25th, in N. 52° 42’, W. 
28° 38’; wind backed from sw. tos. and veered to n., with 
force, save at short intervals, above 9 from the 24th to the 31st, 
and tremendous sea from sw. and w. 

Capt. M. de Jousselin, of s. s. “La Bretagne,” reports a 
storm on the 24th and 25th; wind veered from sse. to nnw.; 
lowést barometer, 28.81 (731.8), at 4 a. m. of the 25th, in N. 
49° 27’, W. 28° 45’. Third Officer J. H. Mills, of the s. s. 
“Aurania,” Capt. W. H. P. Hains, commanding, reports: 
“Whole gale from sw., veering to n., on the 25th; lowest ba- 
rometer at 10 a. m., in N. 49° 47’, W. 28° 33’. Capt. Johannes 
Schade, of the s. s. ‘‘ Polaria,” reports a whole gale on the 


24th and 25th; wind commenced ssw., force 8, at 10 a. m. of 


the 24th; backed tos. at 9 p. m., and attained its greatest 
force, 10 to 11, from 11 p. m. of the 24th to 4a. m. of the 25th; 
afterwards veering to w. and nw.; lowest barometer, 29.27 
(743.4), at 4 p. m. of the 25th, in N. 50° 5’, W. 17° 58/. 
11,—This storm was a continuation of land depression num. 
ber xi, and, passing northeast over Newfoundland, was central 


moved north of east to N. 52°, W. 33°, with slight changes in 
central pressure, after which date it disappeared to the north- 
eastward beyond the region of observation. 

The following special reports have been made in connection 
with this storm: 

Capt. P. J. Irving, of the s. s. “ Republic,” reports a strong 
gale on the 25th; wind veered from sse. to w.; lowest barome- 
ter, 29.13 (739.9), at 9.40 p. m., in N. 47° 46’, W. 37° 16’. The 
weather continued boisterous until the 29th, with wind rang- 
ing between s. and nne., with heavy sea and terrific squalls, 
the ship being continually flooded fore and aft; intensely cold 
just westward of the Banks. Capt. M. Garson, of the s. s. 
‘* Madrid,” reports: ‘25th, in N. 37° 40’, W. 54° 22’, at noon, 
had s. to w. storm, attaining force 11. Before the gale com- 
menced the upper clouds, cirro-cumulus, were moving from 
wnw., true, and the lower clouds from s.; just before the shift 
'the wind blew in gusts of force 10 to 11, with very heavy rain. 
|When the rain ceased the wind veered to w., force 7, and 
rapidly moderated to force 5; lowest barometer, 29.85 (758.2), 
at about 10 a. m. 

The s. s. ** British Crown” had a strong sw. to w. gale on 
the 25th and 26th; lowest barometer, 29.00 (736.6), at 3 p. m. 
of the 25th, in N. 46° 8’, W. 49° 30’. The gale was accom. 
panied by terrific squalls and very high seas, with shifts of 
wind to the northwestward. Capt. P. Urquhart, of the s. s. 
“Lord Clive,” reports a whole sw. to w. gale on the 25th; 
lowest barometer, 29.20 (741.7), at 1 a. m., in N. 41° 36’, W. 
64° 45’. During the gale the sea was very high from the sw. 
and wsw., and continued strong after the gale wasover. Capt. 
W. Stewart, of the s. s. “ Lake Superior,”’ reports a hurricane 
from the 25th to the 27th; wind veered from s. to nw.; lowest 
barometer, 29.34 (745.2), at 8 a.m. of the 26th, in N. 50° 38/, 
W. 34° 0’, The s.s. ‘‘ La Bretagne ”’ encountered a whole s. 
‘to wnw. gale on the 26th; lowest barometer, 29.28 (743.7), at 3 
‘a. m., in N. 47° 45’, W. 36° 0/. 

12.—This storm was a continuation of land depression num- 
ber xii and was central off the south coast of Newfoundland 
on the morning of the 27th, with central pressure about 29.60 

(751.8), whence it passed northeast to N. 52°, W. 37° by the 
| 28th, with pressure about three-tenths lower than on the preced- 
‘ing day; from this position the storm-centre advanced to N. 
54°, W. 24° on the 29th, with an appreciable loss of energy, 
‘after which it passed northeast beyond the region of obser- 
vation. 

The following are the reports of shipmasters relative to 
storms encountered during the passage of this depression : 

The s. s. ‘* British Crown ” experienced a fresh gale on the 
27th; wind backed from ne. to nnw., lowest barometer, 29.57 
(725.7), at 6a. m., in N. 45° 22’, W. 57° 5’. Capt. M. Parry, 
of the s. s. ‘‘ Prydian,’’ reports a fresh gale from sse, veering 
to w., n.,and nne. on the 27th; lowest barometer at 3.30 p. in. 
of the 27th, in N. 35° 10’ W. 58° 57’. Capt. J. W. Janes, of 
the s. s. ‘*Chicago,” reports a westerly hurricane from the 26th 
to 28th; lowest barometer, 29.57 (751.1), at 4 a. m. of the 28th, 
in 46° 35’, W. 39° 15’. The s.s. ‘“‘ Bavarian” encountered a 
south to west hurricane, which attained greatest force on the 
28th, in N. 46° 42’, W. 41° 28°, when barometer read 29.76 
(755.9) at 9 a.m. Capt. C. Hebich, of the s. s. Wieland,” 
reports a whole westerly gale from the 27th to 29th; lowest ba- 
rometer, 29.70 (754.4), at 4 a. m. of the 29th, in N. 49° 42’, W. 


24° 
OCEAN ICE. 
The only ice reported during the month was a medium sized 


berg observed from the s. s. ‘‘ Wetherby ” on the 30th, at 6.15 


p- m., in N. 48° 30’, W. 46° 0’. 

In January, 1886, several icebergs were reported off the 
the southeast coast of Newfoundland. 

In January, 1885, icebergs were reported between W. 45° 30/ 
and W. 42° 24’, none being observed south of the forty-seventh 


parallel. In this month they were observed eleven days earlier 


on the morning of the 25th in N. 50°, W. 53°, with pressure |and were about four degrees further eastward than those of 
ranging below 29.40 (746.7); by the 26th the depression had | January, 1884. 
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In January, 1883, the first icebergs reported were observed 
in N. 47° 35/, 'W. 45° 04’ on the 30th; in 1882 the first icebergs 
were seen in N. 47° 30’, W, 48° 35/ on the 30th. 

From the above, it will be seen that the ocean ice observed | 
during January, 1887, was somewhat less, in quantity, than | 
the average for corresponding months of the five preceding | 
years. The iceberg reported was, however, in the same local- | 
ity as those first observed in the preceding years, and serves | 
to indicate a seasonable southern movement of icebergs and | 
field-ice from the Labrador coast. 

FOG. 

The following shows the limits of fog-areas encountered on 
the north Atlantic Ocean during January, 1887, as reported by | 
shipmasters : 

Ist.—The s. s. “ British Queen,” in N. 44° 6’, W. 64° 0/ » had | 
fog from 3.26 p. m. until midnight, with southerly winds and 
pressure below the normal. The s. s. * Palmyra,” in N. 42° 
50’, W. 62° 20’, had dense fog from 11 a. m to 1.30 p. m., and | 
again at midnight and until noon of the 2d, in N. 42° 33’, W. 
67° 55’, with southeast veering to southwest winds and falling 
barometer. The s. «. “ Prussian,” in N. 44° 14’, W. 53° 52’, 
had fog, at intervals, from 1 p. m. until 2 a. m. of the 2d, in 
N. 45° 0’, W. 58° 0’, with moderate southwest winds and fall- 
ing barometer. 

7th.—The s. 8. ** Paxo,”’ in N. 46° 18’, W. 48° 8’, had dense 
fog from 8 a. m. to noon, with fresh se. breeze and pressure 
below the normal. 

15th.—The s. 8. “Siberian,” in N. 46° 0’, W. 48° 10’, had dense | 
tog from 4to 11 p. m., with southerly winds and falling barometer. | 

23d.—The s. s. “ Borderer,” in N. 44° 10’, W. 63° 10’, had 
dense fog from 7 a. m. to 3.30 p. m., with moderate wsw. breeze 
and pressure about normal. 

As in the two preceding months, fog was encountered with 
southerly winds and barometric pressure below the normal, or 
to the eastward of areas of low pressure. 


TEMPERATURE OF THE AIR. 


[ Expressed in degrees, Fahrenheit. } 

The distribution of mean temperature over the United States 
and Canada for January, 1887, is exhibited on chart ii by the 
dotted isothermal lines; and in the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Service. 
On chart iv the departures from the normal are illustrated by 
lines connecting stations of normal or equal abnormal values. 

During January, 1887, the temperature of the air has been 
above the normal on the Pacific slope and in the plateau re- 
gions and eastern slope of the Rocky mountains, except in east- 
ern Montana. It has been normal or slightly above along the 
Atlantic coast from Eastport, Maine, to Hatteras, North Car- 
olina. The departares in excess of the normal are small, except 
in the Rocky Mountain regions where they range from 4°.5 at 
Prescott, Arizona, to 8°.6 at Spokane Falls, Washington Terri- 
tory. In Dakota, Minnesota, eastern Montana, the Missouri 
Valley, upper Mississippi valley, the Lake region, Saint Law- 
rence Valley, New England, the Ohio Valley, and the Southern 
States the temperature of the month has been below the nor- 
mal. The deficiencies are especially large in Dakota, Minne- 
sota, and the upper lake region, where the mean temperature of 
the month is about 7°.0 below the normal. In the south Atlan- 
tic and east Gulf states it is 2°.5 below the normal. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations : 


Above normal Below normal. 


Spokane Falls, Washington Territory... 8.6 Saint Paul, 
Lae Animas, Colorade ....... Biemarck, Dakota ..... ‘ 
Roteé City, Idaho 7.8 Fort Baford, Dakota . &3 
Fert Thomas, Arizona 7.4 Duluth, Minnesota ... . 8.3 
Helens, Montana cossncos 5.4 | Marquette, Michigan 8. 
Winnemucca, Nev ade on 5.0 | Omaha, Nebraska...... 
Salt Lake City, 4.6 | Davenport, Iowa ... 29 


DEVIATIONS FROM NORMAL TEMPERATURES. 

In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures of 
| January for a series of years, the mean temperature for Jana- 
ary, 1887, and the departures: from the normal : 


ze 
Station. County. See} 
Efe | | ¢€ 
fon | 
Zz a 
Lead Hill. 29.3 5 34.3 | + 5-0 
California. 
Sacramento ...... 46.5 21 44.3 | 2.2 
Connecticut, 
24.8 22.7 | — 2.1 
New Haven ® New Haven 20.6 101 25.2 | — 1.4 
© 21.4 30 21.8 | + 
Dakota. 
Webster .. 1.3 4. — 12.6 | 
"“Tilinois | | 
. Madi 25.1) 8 23.9 | — 1.2 
Coles..... 24.8 7 24.0 | — 0.8 
Peoria .. 24.1 3! 21.0 | — 3-1 
. McHenry . 17.5 23 {1,1 | — 0.4 
14.3 6 12.5 | — 1.8 
Indiana. | | 
Latin 22.8 8 | 20.1 | — 2.7 
LOGANE 25.2 33 22.4 — 2.8 
lowa 
Kansas. 
Independence ... MOMTQOMETY 27.8 | 16 | — 97 
Wellin@ton 24.2 | 9) 26.7 | + 2-5 
Maine | | 
© 19.0 28 | 17.5 | 65 
Gardiner KOMMODCC 17.8 51 15.8 | 2-9 
Orono *.... .....0. 15.4 19 14.0 1.4 
Maryland. 
Cumberland Alleghany....... 30.8 15 28.6 | — 3-2 
Fallston ..... Harford ...... 29.7 16 28.6 | — 
a 
Amherst * Hampshire .. 22.3 | 19.4 | 2-9 
Cambridge * - Middlesex .... 24.9 22.8 | — 3-3 
Fitchburg *.... - Worcester. 22.3 | go | 20.4 | 
New Bedford Bristol ..... ned 28.3 75 s.7 i= 1.0 
26.2 17 26.5 | + 
Springfield ® Hampden 24.4 20 22.2 | 3-3 
26.1 | 16 26,1 | 0.8 
Williamstown Berkshire 21.5 33 | 20,0 | — 
Michigan. | | 
Carson 32.7 | 8 36.5 + 3.8 
New Brunswick, | 
Baint JoWn *....... Saint 18.0 | 27 | 17.6 | — 0.4 
ew Hampshire | 
COnCOT Merrimac 19 | 19.2 | — 2.3 
Hanover *..... 16.1 24 13.0 | — 3.1 
New Jersey. 
South 28.2 17 28.7 | + 0.5 
New York } 
North Volney.. «+ Oswego .... 21.9 19 19.0 | — 2.9 
Palermo.. «| Oswego ......... 20.3 17.0 — 3.3 
OD ... 22.7 17 | 19.3 | — 3-4 
lvania 
Dyberry ... 20.9 23 | 19.8|/— 1.1 
Grampian 21.5 | 17 | 21.1 | — 0.4 
South Carolina, | 
43.8 6) 42.4, — 164 
Texas. | 
Vermont. | | | 
15.1 | 39 13.3 | — 1.8 
© 14.4 12 11.3 | —3.! 
© 15.8 12 | 13.3 | — 2.5 
Virginie. 
Dale Rockingham ......... 28.7 7 33.6 | + 4.9 
Variety Mer 10 32.9| — 1.2 
Helvetia... 32.3 ir | 31.0 — 1.3 
Parkersburg. Weed 35-5 8 31.0 | — 4.5 


* From the “ Bulletin of the New England Meteorological Society.” 
The following notes on temperature are furnished by volun- 
tary observers : 


Dakota.—Webster, Day county: during the month the temperature has 
been below zero every day except the 15th; the daily mean has been below 
zero on twenty-four days. 

[Winois.—Mattoon, Coles county : the highest temperature that has occurred 
in any January during the past seven years was 65°.0, in 1880; the lowest, 
—28°.0, in 1884; the highest mean temperature, 40°.0, "occurred in 1880 ; the 
lowest mean, 19°. 0, in 1881. 

Riley, McHenry county: during the past twenty-three years the —- Jan 
uary mean temperature, 33°.4, occurred.in 1875 ; the lowest mean, 5°.9, in 1880. 

ndiana.—V evay, Switzerland county : during the past Famers years the 
temperature, 69°.0, occurred in 1866 and 1876; the lowest, 
ml 
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Towa.—Monticello, Jones county : the highest temperature that has occurred 
in any January durigg the past thirty-three years was 62°.0, in 1855; the 


1880; the lowest mean, 3°.6, in 1875. 
Kansas.— Wellington, Sumner county: the highest January mean tempera- | 
ture in the past nine years, 40°.4, occurred in 1880; the lowest, 17°.6, in 1886 ; | 
the minimum temperature of the present month, —20°.0 on the 3d at 1 a. m., 
is lower than any previous reading in a record of the past nine years. 
Maryland.—Cumberland, Alleghany county: table of temperature for Jan- 
uary during the past fifteen years : 


| 
| 


Temperature. Temperature. 

| Highest. | Lowest Mean. Highest,| Lowest, | Mean, | 
| | | 

| oR ° ° ° 
46 9 50 ~ 33 
aa | | 54 —3 | 27 
65 | 15 3 4 29 
| | 6 | —6 | 25 
| 29 6 | —6 29 
1879 51 | —s | | 
64 39 | A verage....| 53-9 | 30.9 
46 —s | 2s | | 
New York.—Palermo, Oswego county: the highest January mean tempera- 


ture during the past thirty-four years, 29°.4, occurred in 1880; the lowest, | 
12°.8, in 1881. 

North Volney, Oswego county: during the past nineteen years the coldest | 
January occurred in 1881, mean temperature, 15°.1; the warmest in 1880, 
mean, 31°.8. 

Ohio.—W auseon, Fulton county: the highest January mean temperature in 
the past seventeen years, 37°.7, occurred in 1880; the lowest mean, 12°.2, in 
1875 ; the January extremes in that time are 69°.5, in 1876, and —31°.7, in 1884. 

Pennsylvania.—Grampian Hills, Clearfield county: the highest January 
mean temperature in the past seventeen years, 33°.5, occurred in 1876; the 
lowest, 16°.1, in 1867. 

South Carolina.—Stateburg, Sumter county: the mean temperature of the 
seven days from January 2d to 8th, inclusive, is 27°.7 ; the highest temperature 
during January in the past six years, 73°.0, occurred on the 16th in 1882; the 
lowest, 6°.0, on the 12th in 1886. 

Texas.—New Ulm, Austin county: during the past fourteen years the 
highest January mean temperature, 63°.7, occurred in 1880; the lowest mean 
43°.2, in 1881 ; the January extremes for that time are 84°.0, in 1880, an 
7°.0, in 1886. 

Vermont.—Strafford, Orange county: the highest mean temperature for Jan- 
wary during the past twelve years, 24°.7, occurred in 1880; the lowest mean, 
11°.0, in 1883. 

Virginia.—Variety Mills, Nelson county: the highest mean temperature for 
January during the past ten years, 44°.9, occurred in 1880; the lowest mean, 
28°.7, in 1886. 
~ Dale Enterprise, Rockingham county: during the past seven years the 
warmest January occurred in 1880, mean temperature, 34°.7; the coldest in 
1881, mean, 20°.7. 

In the following table are given the mean temperatures for 
the several geographical districts, with the normals and depart- 
ures, as deduced from Signal Service observations: 


Average temperatures for January. 


| Average for 7. 


ary, Signal-Service | Comparison 

observations, of Jan., 

Districts. 
e average 

for several 

For sev- | 
eral years, For 1887. years. 

o | ° ° 
Middle Atlantic States...... 33.3 | 33.0 — 0.3 
South Atlantic States... 40.9 43.9 — 3.0 
Florida 59.8 55.6 — 4.2 
Eastern Gulf States............................ 47.8 | 45.5 — 2.3 
Western States.................. 45.1) 40.1 1.0 
Rio Grande 56.6 | 58.6 2.0 
Tennessee .............. 38.8 38.8 0.0 
Ohio Valley............. 31.2 | 29.4 — 1.8 
Lower Lake region ..... 25.2 22.9 — 3.3 
Upper Lake region ..... 12.8 — 
a4) 39 — 8.1 
Upper Mississippi Valley.. 22.2 | 17.1 — 5.1 
Missouri Valley............ 16,3 | 10,0 — 6.3 
Northern slope 13.5 14.9 1.4 
Southern slope Vediunsttbanadehansbhenshi 39.0! 41.8 2.8 
Southern plateau 40.4 | 43.5 3.1 
North Pacific coast 39.2 42.3 3.1 
Middle Pacific coast region........................00 45.7 | 49.7 2.2 
South Pacific const region. ..............cccsecccessereeerseseceesenceeeee! 53.5 | 55.1 1.6 


| 
| 
| 


RANGES OF TEMPERATURE. 


wary t The monthly, and the greatest and least daily, ranges of 
lowest, —33°.0, in 1884; the highest mean temperature, 32°.9, occurred in temperature, are given in the table of miscellaneous meteoro- 


logical data. 


The following are some of the greatest and least monthly 


‘ranges at Signal Service stations : 


Greatest. | 
' 

Las Animas, Colorado .... 
Dodge City, Kansas ........ 
Bismarck, Dakota ............. 
Fort Buford, Dakota...... 87 
Fort Supply, Indian Territory............ §7.3 || Pysht, 
Dem ver, Colorado i 
Fort Yates, Dakota ... 81.6 | Key 


| For 1887. 
State or Territory. | Station, 
Max.| Min, 
| 
° 
Alabama Mobile 72.0] 15.9 | 
Do Montgomery ......... 74.0 12.9 | 
Arizona ....... 66.8 11.2 | 
Do | Fort Apache......./ 65.0 | 10.5 | 
Arkansas Fort Smith............ 72.7 |\— 4.0 | 
DO 72.2 7-0 | 
California ................. San Francisco........ | 72.9] 41.5} 
| San Diego.............. 74.0 | 38.0) 
Connecticut .... ...... New Haven 51.1 5.4 
New London ...... 56.4 0.1 
| Fort Buford............ 42.5 |—45.2 
47.4 |-—-29.1 
District of Columbia) Washington City..., 67.2 6.2 
Jackoonville ......... | 76.3 21.9 
| 78.8) §0.2 
Atlanta .... | 68.8 9.0 | 
-| 707 16.0 
| $562] 15.7 | 
66. 1.1 
| | §2.0 
Indiana ...................| Indianapolis .........| 64.4 |—-11.8 | 
Indian Territory...... Fort 7509 0.2 
..| Des Moines............. 41.5 (—24.5 | 
Dodge City............ 72.9 |—17.0 | 
..| Leavenworth ........ | 60.2 |—15.5 | 
-| Louisville..... | 67.2 |= 4.7 | 
..| New Orleans ........., 78.0 | 21.4 | 
.| Shreveport............ | 96.1] 12.0} 
Maryland ................| Baltimore 65.3 7-3 | 
Michigan ,........ | Marquette ...... | 37.2 |—20.6 
| Grand Haven... 48.10 2,1 
Minnesota ............... | Saint Vincent... 22.8 |—42.2 
Mississippi .............. Vicksburg ..... 76.2 9.6 
| Missouri.................| Saint Louis... 65.6 |— 9.6 | 
| Montana +2 |—35.0 
Do ... |—25.3 | 
Nebraska |—21.4 
Do OMANA |= 20.9 
Winnemucca ......... | §7.2 7-5 
New Hampshire ...... Mount Washington| 36.8 35.4 
New Jersey..............| Atlantic City.........| 49.4 7.0 | 
New Mexico... Santa F6 ..........00-| 55.5 6.0 | 
New BUM 5000 1.7 
DO ...-+s+0+ereeee0000e| New York City...... | 62.6 6.0 | 
North Carolina........! Charlotte .............. 68.9 8.2 
DO 73-0 | 14.6 
Ohio. .... Cincinnati ............ 65.5 |— 5.2 | 
Do. --| Sandusky .............. 62.4 |— 3" | 
Oregon .| Portland ...... | 58.1 | 29.3 
do .| Roseburg ....... 23.2 | 
Pennsylvania ..........| Pittsburg 8 | 
DO Philadelphia 65.6 
Rhode Island ..........., Block Island.........) 50.1 1.8 | 
South Carolina ........ Charleston ............ as 16.7 | 
Knoxville .. 8 5.4 | 
Memphis..... 72.2 4. 
Brownsville 87.6 78 
..| Fort Elliott ..... 73.4 4.4 
.| Salt Lake City.......) 51.5 | 11.9 | 
LY DCHDUTE 05.4 6.1 | 
_ pw. ...... 69.0 12.6 
Washington Ter........ Spokane Fails........ | §1.2 9.3 
Wisconsin La Crosse 41.0 |—28.9 
| Milwaukee............ 42.3 |—15.9 | 
| 
FROSTS. 


$ | Tatoosh Island, Washington Ter......... 
9 | Fort Canby, Washington Ter 
-7 | Port Angeles, Washington Territory ... 
3 ashington Territory 
5 || Olympia, Washington Territory 
6 est, Florida 


Table of comparative maximum and minimum temperatures for January. 


Since establishment of station 


SEF 


Pew 
Cer 


48% 
ooo 


ecco 


Om 


FSIS 


82.0 


1881, 1882 


1874, 1876 | 


187 5, 1576, 


17877, 1879 


1879, 1882 


1876, 1880 


1885, 1886 


1879, 1880 
1878, 1886 


1879 


1876, 1880 
1879, 1880 


— 3.0 
—13.0 


+1875 


1875 


Frosts occurred in the various districts on the following dates: 
New England.—\1st to 31st. 


11 
Least. 
20.1 
21.3 
22.0 
22.7 
23.0 
28:5 
28. 
Max. Year. | Min. | Year, 
° 
78.0 1882 | 11.0 | 1886 it 
78.5 1882 5.4 1886 
71.0 1882 | 1880 
67.0 |— 9.5 1886 
73-5 1882 112.0 1881 
78.0 1880 |— 4.8 | 1886 
69.0 1877 36.0 | 1876, 1883 
78.0 1877 | 32.0 1880 ; 
30.0 I | 1553 
63.0 1876 |—14.0 1873 3 
65.0 1880 |—14.0 1873 ; 
47.0 1880 |—48.2 | 1886 
67.0 1880 |—32.0 | 1881 ' 
71.0 | | 1881 
50.0 | 15:3 | 1836 
90.0 | 1877 | 40.8 | 1885 
73-0 2.4 | 1886 
80.0 1879 | 12.0 1886 
61.5 1884 7-3 1885 
70.0 |—16.0 | 1884 
61.0 18%0 |—20.0 1875 
69.0 1876 |}—25.0 1884 
75.0 1880 |— 9.0 1879 
62.0 1874 |\—20.2 1883 ‘ 
63.0 1880 |—30.4 1884 
70.0 1876 |—20.0 1883 
65.0 1876 |—29,0 | 1873 a 
71.0 1876 |—19.5 1884 ‘3 
78.0 1879 | 15.3 1886 
187, 
1876 |—12.4 1884 
| 6.0 188; 
I —13.0 1882 
|—26.0 188, 
1880 |—12.0 1873 
1885 [46.0 1885 
1879 |—35.6 188 
1879 3.1 | 1882 
1880 |—21.5 188 - 
1884 
—14.0 18 
—§50.0 1863 
1880 1875 an 
| 
1874 |—13.5 
6.0 1 
| 
1879 9.0 1 
1880 |—16.5 1879 
1886 3.0 1875 
1885 | 12.0 1883 
1874 |—12.0 1875 
= j— §.0 17s 
| | 1886 
I I — 8.0 I 
"1880 | 18.0 1881 
1.0 1880 |—12.0 1883 
54.2 1879 |—20.0 1883 » 
72.0 |1876, 1879 Zn 4.0 1877 
50.9 1 —14.0 1885 ; 
59.0 1885 9.0 | 1883 
59.0 1874 |—43.0 1873 
59.0 |1871, 1874 |—25.0 
63.0 | 1880 
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Middle Atlantic states.—1at to 31st. 


South Atlantic states.—1st to 13th, 15th to 20th, 22d, 25th to | ‘of the normal; 


28th, Silat. 

Florida Peninsula.—2d, 3d, 4th, 11th, 12th, 14th to 18th, 
20th, 2ist, 25th. 

Kast Gulf states.—\st to 4th, 6th, 10th, 11th, 12th, 16th, 18th, 
19th, 24th, 25th, 27th. 

West Gulf states.—Ist to 12th, 14th, 15th, 18th, 19th, 24th, 
26th, 27th, 20th. 

Rio Grande Valley.—Rio Grande City, Texas, 2d, 3d, 5th, 
10th; Brownsville, 10th. 


Tennexsee.—Ist to 12th, 14th, 15th, 17th, 18th, 19th, 23d, 24th, | 


26th, 27th, 2th, 30th, 3ist. 

Ohio Valley.—\st to 21st, 24th to 31st. 

Lower lake region. —\st to 22d, 24th to 31st. 

Upper lake region.—\st to 31st. 

Extreme northwest.—l1st to 31st. 

Upper Mississippi valley.—l1st to 31st. 

issourt Valley.—\st to 31st. 

Northern slope.—\st to 31st. 

Middle slope.—\st to 31st. 

Southern slope.—l\st to 12th, 15th to 29th. 

Southern plateau.—\st to 31st. 

Middle plateau.—\st to 31st. 

Northern plateau.—\st to 31st. 

North Pacific coast region.—\st to 11th, 15th, 16th, 17th, 19th, 
20th, 23d to 28th, 30th, 31st. 

Middle Pacific coast region.—\st, 3d, 4th, 5th, 7th to 11th, 
16th, 17th, 22d to 3ist. 

South Pacifie coast region.—7th, 9th to 12th, 15th, 21st, 23d 
to 30th. 

ICE. 

Ice formed on calm water in the southern districts of the 
country on the following dates : 

Alabama.— Livingston, 3d. 

Arizona.— Yuma, 10th, 11th, 12th; Maricopa, 12th. 

California.—Sacramento, 9th, 10th, 11th, 17th, 26th, 28th, 
20th; San Diego, 11th. 

Florida.—Jacksonville, 2d, 3d, 4th, 19th; Sanford, 2d, 3d, 
19th; Pensacola, 2d,18th; Archer, 2d, 3d, 4th, 11th; Duke, 3d. 

Georgia.— Quitman, 2d, 3d, 4th; Savannah, 11th, 19th. 

Louisiana.—Shreveport, Ist, 2d, 5th, 9th, 10th, 12th. 

North Carolina.—Smithville, 3d, 4th, 5th, 11th, 18th, 19th. 

South Carolina.—Spartanbarg, Ist to 4th, 10th, 18th; State- 
burg, 2d to 12th, 18th, 19th, 20th, 2 7th; Charleston, 3d, 18th, 19th. 

Texas.—San Antonio, Ist, ‘ 2d, 3d 5 Corsicana, ist to 8th, 10th, 
Lith, 12th, 17th, 18th, i9th, 23d, 24th, 26th, 30th; Palestine, 
Sth; Rio Grande City, 10th. 


PRECIPITATION. 


[| Expressed in inches and hundredths. 

The distribution of rainfall over the United States and 
Oanada for January, 1887, as determined from the reports of 
about six hundred stations, is exhibited on chart iii, and in 
the table of miscellaneous data are given, for Signal ’ Servi ice 
stations, the total precipitation, with the departures from the 
normal, With the exception of the eastern half of Georgia and | 
the southern balf of South Carolina, the precipitation of the 
month is below the normal in all parts of the country lying south 
of the fortieth parallel; it is also deficient in northern Idaho, 
northern Montana, Nebraska, Iowa, and northern Michigan. 
The departures are quite large in the south Atlantic and Gulf 
states; in the latter district the deficiency averages over two 
inches; the deficiency is also large in the Ohio Valley and 
Tennessee, the departures averaging over one inch below the 
normal. The rainfall of the month in California is very small 
for the season; in the northern and central parts of the state 
it is only about one-fourth and in the southern part only one 
twenty-second of the normal; reports from various parts of the 
state indicate that the lack of rain is already beginning to 
injure the grain and other crops. In New England, Canada, 
the Lake region, Minnesota, Dakota, and in the northern 


| Pacific emnat region the precipitation of the ment is in excess 
the departures are especially. large along the 
‘coast of Washington Territory and Oregon, also in eastern 
‘Maine and the Canadian Maritime Provinces. 

DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows, for certain stations, as reported 
_ by voluntary observers, the average precipitation for the month 
’ of January for a series of years, the precipitation for January 
1887, and the departures from the average: 


| | gs | 
eo | 
Station, County. | 2 5 =~ 
= | £ | = 
| | "| | 
4 | | Inches, | Inches. 
| 
Sacramento.. 4.18 21 1.07 | — 3.11 
CANON Hartford, 3.60 | 25 5.87 | + 2.27 
Hartford® ......... Hartford .... 3.96 15 5.92 | 1.96 
Middletown *.... | Middiesex.. 4.16 29 7-07 2.91 
New Haven .... | New Haven .. 4 18 | 15 4-24 0.06 
Wallingford * New Haven 4.38 29 5-71 | 1.33 
Da 
Webster .. 1.58 4 4-55 | + 2.97 
Collinsville .. MadisOM 1.79 | 5 0.60 — 1.19 
Mattoon.... . . ... 2.06 7 1.30 | — 1.30 
1.62 | 3 1.10 | — 0,52 
| 45 3-99 t 1.77 
RYCAMOTE 2. 3-93 1.45 
Indiana. 
2.91 8) 1.18 | — 1.73 
COBB 1.71 33 2.85 | 1.14 
VOVAY 4.11 21 4.18 | 0.07 
Towa, 
Cresco. 1. 15 °. — 0.57 
Kansas 
MOMEQOMETY 1.40 | 15 0.79 | — 0.61 
Wellington .. -| 0.71 9 | — 0.23 
Louisiana. | 
Grand Coteau... Saint 9.42 4 2.57 — 6.85 
gine. j 
® Kennebec 3.47 49 7-32 | t 3-85 
® 3.90 19 7-56 | 3. 
Cumberland .. ee 2.09 15 0.30 | — 1.79 
Fallston .. ‘ 3.83 16 2.72 | — 1.11 
| | 
Amberst® ........... 3.31 52 | 4.83 1.52 
Cambridge *. 4.13 46 | 7.04 2.91 
Chestnut Hill 4-35 12 | 5-57 | 1.22 
Framingham | Middlesex..... } 4.1 13 | 5.20 | 1.04 
Lake Cochituate *.................| Middlesex..... 3.80 | 3-9 1.59 
Mystic Lake Middlesex..... 4-4 12 1.08 
New Bristol............. 3- 74 .02 2.14 
Somerset . 4.20 17 6.08 1.68 
Springfield... 3-42 | = 4.85 1.43 
altham | Middlesex... 3.05 5.99 2.94 
Williamstown Berkshire .... 2.66 22 5.29 2.63 
Nevada. | 
New Brunswick. | | 
Baint JobM 27 | 10.95 | + 6.08 
New Hampshire. | 
Concord *.......cceeeeeee | Merrimac........ 3.08 3 3-35 0.27 
Hanover * ...... 2.63 21 2.19 
New Jersey. ‘ 
South 3.96 | 17 3.50 | — 0.46 
New York. | 
Palermo... Oswego ....... 3.31 5.39 | + 2.08 
0 jo. | 
Dyberry 2.99 | 18 4.00 | + 
Grampian Hille | 3.06 | 17 2.57 | — 1.09 
South Carolina 
Kirkwood . Kershaw 3.32 20 3.13 | 
Stateburg... ‘| 3.98 6 3-50 | — 0.4 
Texas, | 
4.13 | 14 1.09 | — 3.04 
Vermont. 
burg 9 3.01 39 3.00 | — 0.01 
Strafford.. 3.20 12 5.50 2.30 
‘Virg inte. | | | 
Dale Rockingham ............... 3-01 | 2.42|— 
Variety Mills.. Neleon 4.14) 2.1'>— 
West Virginia. | 
Helvetia .. Randolph ........... 5.47 | 3.75 | — 1.72 


* From the “Bulletin of the New England Meteorological Society.” 
The following notes, in connection with this subject, are 
furnished by voluntary observers : 


Kansas.—Wellington, Sumner county: the precipitation of the month was 
all in the form of snow, which fell toa depth of 5.5 inches. During the 
nine years the largest monthly rainfall for January, 1.54, eee’ in 1 


the lowest, 0.18, in 1881. 
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New York.—Palermo, Oswego county: the total snowfall of the month, 51 
inches, is 27 inches above the January average of the last thirty-four years; 
it is also the greatest amount that has fallen in January during that time; the 
smallest, 2 inches, fell in 1882. 

Ohio.—Wauseon, Fulton county: the total snowfall of the month, 15.3 
inches, is 3.8 inches above the average of the past thirteen years; the largest 
January snowfall in that time, 22.2 inches, occurred in 1885; the least, 5.0 
inches, in 1880. 

Texas.—New Ulm, Austin county: during the past fourteen years the heavi- 
est January precipitation, 10.56, felkin 1882; the least, 1.09, in 1887. 


The following are some of the most marked departures from 
the normal precipitation at Signal Service stations: 


Below normal, 


Inches. Inches. 


Above normal. | 
| 
i 


Portland, Oregon || Red Bluff, 4.90 
Eastport, Maine. sad 4.03 | Mackinaw City, Michigan... 4.11 
Alpena, Michigan 2. Charlotte, North Carolina... 3.91 
Roseburg, 2444 || Palestine, Texas 3. 

Deadwood, 2.14 || Atlanta, Georgia. ....... 3.82 
Grand Haven, Michigan..................... 2.00 || Kitty Hawk, North Carolina........... 3.52 


In the following table are shown, for the several geographical 
districts, the normal precipitation for January, the average 
for January, 1887, and the excess or deficiency, as compared 
with the normal: 


Average precipitation for January. 


Average for Jan., | 
| Signal-Service ob. | 


| servations, of 


| Jan, 1887, 
| with theaver- 


Districts. | 


age forseveral 
or sev- ears. 
eral years. For 1887. | y 

Inches. Inches, Inches, 
A 3.38 3.4 — 0.74 
South Atlantic States ............ 4-77 3-73 — 1.04 
Florida Peninsula 3-24 1.94 | — 1.30 
Gulf States 4.15 2.01 | — 2.14 
Rio Grande Valley © 1,67 0.12 | — 1.55 
000005 2.72 1.95 — 0,87 
Upper Mississippi Valley ............ 1.44 | — 0.46 
0,06 | 0.63 | — 0,03 
1.03 | 1.42 | + 0.39 
0.44 | 0.19 | — 0.25 
Middle 1.24 1.44 + 0.20 
Northern platean 2-75 2.30 | — 0.45 
North Pacific const regions. 7-2 10.11 | + 2.83 
Middle Pacific const region. ......................ssssesssecscseseses 4.89 1.20 — 3.69 
Gouth Pacific const regiom..................0..c0.00.secsesesssesseees 1.74 0.08 | — 1.66 

SNOW. 


Augusta, Georgia: sleet and rain fell during the early morn- 


ing of the 5th; at 10.45 a. m. snow began falling and con- 
tinued until 3.05 p. m., depth, 1.1 inches. Owing to the low 


temperature that prevailed on the 5th and 6th the snow did 


not melt until noon of the latter day. A light fall of snow oc- | 
curred also on the 7th. At Columbia, South Carolina, sleet | 
and snow fell for fifteen hours, the fall of snow being greater | 
than any other that has occurred during the past six years. | 
In the western portion of the state, and in western North Caro- 
lina, the fall was very heavy. This is the second heavy snow- | 
fall that has occurred in Georgia and South Carolina anal 
winter. 

Lansing, Michigan: light snow fell during the 13th until | 
late in the afternoon, when it began falling heavily. Snow fell | 
also on the 14th, from 8.10 a. m. to 7.30 p. m., total depth 13) 
inches; the storm was accompanied by north, backing to north- 
west, winds and low barometer. The fall of snow was very | 


heavy over the surrounding country, delaying all trains several | 
hours; street-car travel was entirely suspended on the 14th. | 
Huron, Dakota: the Chicago and Northwestern Railroad, in 
western Minnesota, was blockaded by snow from the 16th to/! 
22d; on the latter date the first through mail since the 15th’ 


arrived. Travel on the same road was impeded by snow on 
the 24th, 25th, 26th, and 29th. 

Saint Vincent, Minnesota: on the 18th the barometer fell 
rapidly, with rising temperature and high southerly, veering 
to northerly, winds. At 10.30 a. m.a gale set in, attaining 
at 12.15 p. m. a velocity of forty-four miles per hour from the 
south. The high wind caused the snow which fell on the 16th 
to drift into railroad cuttings, delaying trains. 

Salt Lake City, Utah: light snow began falling at 3.36 p. m. 
of the 24th and continued until midnight. Trains on all rail- 
roads passing through the city were delayed two to eight hours 
by heavy snow in the mountains. 

Fort Buford, Dakota: snow fell during the night of the 28- 
29th and, being followed on the 29th by a heavy westerly gale 
drifted badly. The gale began at 2.50 a. m. and continued 
until 11.50 p. m., attaining between 11 a. m. and noon a 
velocity of forty-seven miles per hour. Travel on the Northern 
Pacific Railroad was suspended, the road being badly block- 
aded by snow. During the storm the temperature was 21°.8 
below zero. 

Bismarck, Dakota: light snow fell during the night of the 
28-29th. At 7.30 a. m.of the 29th a northwesterly gale, ac- 
companied by rapidly falling temperature, began, attaining 
at 12.25 and 10.05 p. m. a velocity of thirty miles per hour. 
The snow that had fallen during the night drifted to such an 
extent as to render travel impossible, and trains on the North- 
ern Pacific Railroad were blockaded for the first time this 
season. 

Moorhead, Minnesota: on the 29th snow fell from 3 to 9 a. 
m.; at 6.30 a. m. a severe northwesterly gale set in and con- 
tinued until 10.50 p. m.; maximum velocity of the gale thirty- 
six miles per hour, with a minimum temperature of 31°.3 below 
zero. During the storm the snow drifted badly and trains on 
all roads were delayed. 

The dates on which snow fell in the various districts are, as 
follows: 

New England.—\st to 31st. 

Middle Atlantic states.—1st, 2d, 4th to 10th, 12th to 19th, 
21st, 23d to 31st. 

South Atlantic states.—1st, 3d, 5th to 9th, 17th, 18th. 

East Gulf states.—Vicksburg, Mississippi, 2d, 4th, 5th; 
Greensborough, Montgomery, and Livingston, Alabama, and 
Pensacola, Florida, 5th; Atlanta, Georgia, 5th, 7th. 

West Gulf states.—Little Rock, Arkansas, 2d, 4th; Fort 
Smith, Arkansas, 2d, 8th; Shreveport, Louisiana, 4th, 5th; 
Palestine, Texas, 4th, 8th, 9th. 

Tennessee.—1st to 5th, 9th, 26th. 

Ohio Valley.—1st to 19th, 24th, 25th, 26th, 29th, 30th, 31st. 

Lower lake region.—1st to 21st, 23d to 26th, 28th to 31st. 

Upper lake region.—1st to 31st. 

Extreme northwest.—3d, 4th, 5th, 9th to 16th, 19th to 20th, 
21st, 24th, 25th, 28th, 29th, 31st. 

Upper Mississippi valley.—1st, 3d to 17th, 22d to 25th, 29th, 
30th, 31st. 

Missouri Valley.—\st to 9th, 11th to 16th, 21st to 26th, 28th 
to 31st. 

Northern slope.—1st to 10th, 12th to 31st. 

Middle slope.—list, 2d, 4th to 8th, 10th, 12th, 13th, 14th, 
16th, 19th to 22d, 25th, 27th, 28th, 31st. 

Southern slope.—8th, 22d. 

Southern plateau.—4th, 7th, 8th, 21st, 22d, 23d. 

Middle plateau.—5th to 16th, 18th to 22d, 24th to 30th. 

North Pacific coast region.—11th, 15th, 16th, 18th to 27th, 
29th, 30th, 31st. 

Middle Pacific coast region.—15th, 18th, 19th, 20th, 24th. 


LARGEST MONTHLY SNOWFALLS. 
[ Expressed in inches and tenths. 
Monthly snowfalls of ten inches or more were reported from 
the various states and territories during the month, as follows: 
California.—Summit, 56; Cisco, 40.5; Emigrant Gap, 21.5; 
Boca, 16. 
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Connecticut.—Hartford a, 33.5; Hartford b, 32.5; North Cole- | 
brook, 31.5; Collinsville, 28.2; Canton, 27; Middletown, 23; 
Bethel, 19; Norfolk, 18; Wallingford, 15.8. 

Dakota.—Dead wood, 35.8; Fort Sally, 31; Richardtown, 19; 
Webster, 16; Fort Totten, 13; Fort Buford, 11.5. | 

Idaho.-—Fort Coeur d’ Alene, 17.1. 

Ilnois.—Lake Forest, 27.2; Waukegan, 24; Prairieville, | 
22.2; Sandwich, 22; Rockford, 20.5; Aurora, 19.4; Sycamore, | 
18; Chieago, 16.8; Woodstock, 15.9; Riley, 15.5; Ottawa, 15; | 
Monmouth, 12. 

Indiana.—Franklin, 12.7; Logansport, 11.7; Angola, 10. 

lowa.—Dubuque, 20.3; Des Moines a, 17.5; Des Moines 
17.2; Baneroft, 12; Oskaloosa and Independence, 11.2; Mon- 
ticello, 10.8. 

Maine.— Gardiner, 35.7; Oronoa, 35.5; Orono b, 33.5; Bel- 
fast, 32; Livingston, Cornish, and Kent’s Hill, 26; Solon, 25.5; 
Portland, 24.8; Eastport, 22.5. 

Massachusetts.—Fall River, 40; Gilbertville, 39; Monson, 
Rowe, and Nonotuck, 37; Fitchburg a, 35.5; Lawrence, 33.2; 
Deerfield, 33; Newburyport, 32.5; Holyoke, 30.7; Concord, 
30.2; Dudley, 30; Springfield, 20.8; Amherst a, 29.5; Wor- | 
ceater, 20.2; Westborough, 28; Leominster, 27.5; Fitchburg b, | 
27; Williamstown a, 26; Amberst b, 25.5; Williamstown 24; | 
Ludlow and Winchester, 23; Beverly Farms, 21; Blue Hill 
(base), 18; Cambridge, 17.9; Salem, 16.8; Blue Hill (summit), 
Boston, and South Hingham,16; Milton, 15; Somerset, 14.8; 
Wood's Holl, 14.4; Randolph, 13; Taunton, 12.5; Plymouth, 11. 

Michigan.— Alpena, 51.9; Traverse City, 41.5; Thornville, 
25.5; Mackinaw City, 23.7; East Saginaw and Lansing, 21.8; 
Marquette, 20.2; Grand Haven, 19.5; Detroit, 18.9; Hudson 
and Swartz Creek, 17.5; Kalamazoo, 14.4; Port Huron, 14; 
Recanaba, 13.4; Mottville, 13; Birmingham, 10.5. 

Minnesota. —Saint Paul, 22; Duluth, 20.5; Minneapolis, 13.7; 
Saint Cloud, 10.8. 

Montana.—-Fort Maginnis, 31.1; Helena, 16.2; Fort Assina- 
boine, 15.9. 

Nebraska.—Tecumseh, 11; Valentine, 10.2. 

Nevada.—Toano, 23. 

New Brunawick.—Parker’s Ridge, 55; Saint John, 30. 

New Hampshire. —Quincy, 41.4; Manchester a, 35.5; Berlin 
Mills, 34.5; Manchester 6 and Nashua, 32; Antrim, 30.9; Con- 
cord, 27; Walpole, 26.5; Shelburne and Grafton, 26; Hanover, 
23.5; Mount Washington, 22.2; West Milan, 21.2; Strafford, 
18. 

New Jersey. —Roseland, 13; Dover, 12.8. 

New York.—Palermo, 51.5; Lebanon Springs, 38; Oswego, 
32.5; North Concord, 29.8; Auburn, 24; Cooperstown, 23.5; 
Albany, 20.5; Le Roy, 20.2; Buffalo, 19.2; Humphrey and 
Menand’s, 18.5; Boyd’s Corners, 18.2; North Volney, 17; 
Rochester, 12; White Plains, 11. 

Ohio.—Wanseon, 15.3; Garrettsville and Toledo, 13.4; 
Hiram, 11.5; Tiffin, 11.2; Napoleon, 10.8; Columbus and San- 
dusky, 10.5; Cleveland, 10, 

Oregon.—Linkville, 21.8; La Grande, 13; East Portland, 
11.1. 

Pennsylvania.—Erie, 23; Phillipsburg, 20.8; Grampian 
Hills, 14; Zionsville and Catawissa, 10.6; Quakertown, 10.5; 
Blooming Grove, 10. 

Rhode Isiand.—Providence a, 16.5; Lonsdale, 15; Paw- 
tucket, 13.8; Providence 6 and Woonsocket, 12; Bristol and 
Olneyville, 10.5. 

Utah.—Salt Lake City, 23.1; Ogden, 14.8; Promontory, 
11.5. 


Vermont.—Strafford, 46; Brattleborough, 44.8; Jacksonville, | 
43; Marlborough, 37.9; Vernon, 36; Chelsea, 31.4; Burlington | 
and Lanenburg, 29; Newport, 28.8; Poultney, 25; Cornwall, 
24.5; Post Mills a, 23; Post Mills 6, 21; Charlotte, 17. | 

Washington Territory.—Pysht, 11. 

Wisconsin. —Green Bay, 28.2; Milwaukee, 19.6; Manitowoc, 
18.8; Embarrass, 17.4; Wausau, 16.5; Delavan, 13.4; Madison, 
13.1; Fond du Lac, 12; Franklin, 11. 

Wyoming.—Fort Bridger, 12.5. 


DEPTH OF UNMELTED SNOW ON GROUND AT END OF MONTH. 


[ Expressed in inches and tenths.) 
Connecticut.—North Colebrook, 9; Bethel, trace. 
Dakota.—Richardton, 36; Deadwood, 30; Fort Buford, 24.3 ; 

Webster, 20; Bismarck, 9.8; Fort Totten, 6.8. 

Illinois.—Riley, 10; Sycamore, 6; Chicago, 4.5; Windsor, 
trace. 

Indiana.—Logansport, 2.8; . 

Iowa.—Dubuque, 15.9; Monticello, 14; Independence, 12; 
Bancroft, 10; Cresco and Humboldt, 6; Oskaloosa, 5; Cedar 
Rapids, 4; Davenport, 3; Des Moines, 1.8; Fort Madison, 0.5. 

Kansas.—Leavenworth, 11.4; Dodge City, 0.8. 

Maine.—Kent’s Hill, 16; Gardiner, 10; Portland, 7; East- 
port, 0.5. 

Massachusetts.— Westborough, 8; Deerfield, 6; Amherst a, 
1; Amherst b, trace. 

Michigan.—Traverse City, 35; Marquette, 14; Mackinaw 
City, 12; Grand Haven, 8; Detroit, Escanaba, and Alpen 
6; Kalamazoo, 5.5; Lansing, 4; East Saginaw, Hudson, an 
Lansing, 3; Mottville, 2; Thornville, 1.5; Port Huron, 0.3. 

Minnesota.—Eanu Claire, 22; Duluth and Saint Paul, 20; 
Morris, 18; Albert Lea and Red Wing, 15; Northfield and 
Bird Island, 12; Saint Vineent, 8.7; Mankato, 6. 

Missouri.— Conception, 2. 

Montana.—Fort Maginnis, 20.5; Fort Assinaboine, 18.3; 
Helena, 12. 

Nebraska.—Yutau, 5; Omaha, 2.2; De Soto, Hay Springs, 
Valentine, Genoa, and Tecumseh, 2; Tremont, Brownville, 
Weeping Water, Stromsburg, and Ashland, 1; Marquette, 
York, Stockham, and Tacoma, 0.5. 

New Hampshire-—Mount Washington, 11; Antrim, 7 (in 
the woods); Nushua, 2. 

New Jersey.—Paterson, 1; Beverly and Dover, trace. 

New York.—Palermo, 15; Oswego, Penn Yan, and Coopers- 
town, 5; Auburn, and Le Roy, 4; Ithaca, 3; Humphrey, 2.5; 
Buffalo, 2; Rochester, 1.3; Albany, 1. 

Ohio.—Garretsville, 13.4; Toledo, 1.8; Wauseon, 1.5; Hiram, 
1; Napoleon and Cleveland, 0.5; Sandusky, 0.3; Tiffin, trace. 

Oregon.—East Portland, 4; La Grande, 3. 

Pennsylvania.—Dyberry and Grampian Hills, 6; Erie, 3; 
Phillipsburg, 2; Pittsburg, 0.5; Catawissa and Quakertown, 
trace. 

Vermont.—Poultney, 27: Strafford and Brattleborough, 24; 
Post Mills, 13; Newport, 10; Charlotte, 4to5; Burlington, 1. 

Washington Territory.—Port Angeles, 5.5; Walla Walla, 3; 
Fort Spokane, 0.5. 

Wisconsin.—Green Bay, 23; Embarras, 20; Wausau, 17; 
Fond du Lac, 13; Franklin, 12; Delavan, 11; Madison, 8; 
Milwaukee, 7; La Crosse, 5. 

Wyoming.—Fort Bridger, 2. 


HAIL. 


Nashville, Tennessee: heavy rain, with thunder and light- 
ning, occurred on the afternoon of the 13th; during the storm 
large hail stones fell from 6.20 to 6.32 p. m. Reports from 
Waverly, sixty-four miles west of Nashville, state that heavy 
hail fell from 5.40 to 5.50 p. m., the stones being the size of wal- 
nuts, and in some cases five inches in diameter. On the 
Hillsborough turnpike, four miles west of Nashville, hail as 
large as marbles fell. 

Tatoosh Island, Washington Territory: ou the 20th heavy 
rain fell during the greater part of the day; between 8.10 a. m. 
and 10.45 p. m. it was accompanied by a strong westerly gale 
which attained a maximum velocity of forty-five miles per hour. 
Between 4 and 4.10 p. m. heavy hail fell to a depth of half an 
inch, the stones consisted of irregularly shaped pieces of .clear 
ice about one third of an inch in diameter. 

Hail is also reported to have occurred, as follows: 

Arizona.—Fort Verde, 22d. 

Arkansas.—Little Rock, 22d. 

California.— Anderson, 7th to 10th. 

Connecticut.—Bethel, 17th. 
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Delaware.—Cape Henlopen, 5th. 


Tdaho.—Boisé City, 2d; Fort Coeur d’Alene, 13th, 15th, 26th, 


7th. 
Ilinois.—Cairo, 13th. 


Indiana.—V evay, 23d. 


Towa.—Independence, 21st, 22d; Cedar Rapids, 22d. 


Maine.—Cornish, 22d. 


Massachusetts.— Westborough, 


24th. 


Nebraska.—Tecumseh, 22d. 
New Jersey.—Beverly, 5th, 29th; Salem, 24th. 

New York.—West Point, 14th; Setauket, 15th. 
North Carolina.—Raleigh, 5th, 17th; West Point, 12th. 
Ohio.—Jacksonborough, 28th. 


Oregon.—Astoria 
29th, 30th, 31st; Al 


14th, 21st; 


South Carolina.—Spartanburg, 9th. 
Tennessee.—Austin, 13th, 29th; Milan, 17th, 22d. 
Virginia.—University of Virginia, 13th. 
Washington Territory.—Neah Bay, 14th, 15th, 16th, 20th, 21st, 


24th, 30th. 


Wisconsin.—Embarras, 21st. 


| Specially monthly, Specially heavy. 
Station. ——| Station. 
| Date. Amt. Amount. Date. 
Alabama. IN. Carolina—Con. 
Fayette 6.50 | Oregon. 
California. 29, 39 | 4. 
Fort Gaston......... 19, 20,21 5.87 9.43 Mount Angel... ... 18, 19 | 2.03 
6.25 23, 24 | 2.90 
Connecticut. | 29, 30 | 3.10 
|| 28, 29 | 2.82 
7-00 Portland...... 23 2.07 
6.10 29, 39 | 2.19 |. 

Florida. Eola .... 29, 30 | 2.42 | 
Tallahassee ......... II, 12 | 2.70 
Jacksonville ........ 13, 14 1B | Fort Klamath...... 18, 19,20 3.33 

Illinois. Pennsylvania. 
Sandwich ...:.... ..| Phillipsburg ...... 
South Evanston... Zionsville 13, 14 3.10 
Geneseo Wellsborough ..... 23. «2.00 
Waukegan ........... .. | _ Rhode Island, 

Bevidere ........ Block Island 

Oneida Narragansett P’r ......... 

Providence a ...... 

Sycamore Bristol............. +| 

Lake Forest...) |, Woonsocket........ 

Louisiana. | Providence oa 

Shreveport............ _ Tennessee. 

Maine Waynesborough.. 33 3.10 
7.78 Fostoria ............ 23. 3.00 | 
Gardiner .............. 14, 15 2.18 7.56 3 

Massachusetts. 7-32 Memphis............| 22, 23 | 3.11 |. 
Fall River Chattanooga ....... "23 3.48 |. 
| Nashville ........... 23 | 2.02 |. 
New Bedford 7-39 | Parksville 23 2.50 
Wellesley 7.18 Grief. 23 | 2.95 ‘ 
7.10 Farmingdale ....... 23 2.62 |. 
Bandoipn ........- 7.04 || Manchester 23 2.43 
Gilbertville ...... 6.96 || Resch Grove... 23 2.10 | 
Northampton ... 6.68 Hohenwald ag 23 2.80 
Milford ........... | 
Blue Hill (base) ...)..... 6.46 Do es 28 3. 
Lyno 6.29 Bolivar 3 2.80 
Beverly Farms..... 6.16 Brattleborougha. 14 2.03 

Michigan. 6.02 Rappahanock ..... 23,24 2.18 
Grand Haven ...... } 22 | 2.67 Washington Ter. 
East Saginaw ...... we Se Neah Bay.......... II, 12,13 4.49 
New Brunswick. | 9S, 30 | 8.96 
10.95 _ 30 | 2.85 
6.9%  Tatoosh Island... 11,12 2.44 
New Hampshire sht..... 13, 14 2.15 
Woodstock ........... 6.90 Fort Canby ........ 14, 15 | 2.00 
Dover .... | 6.21 | Madison ............ | 22, 23 | 2.48 
North Carolina } Wyoming. 
Hatteras ...... 6.09 Camp Sheridan...'......... 
Fiat Rock............. BB | BD 


Largest 


Table of excessive and greatest monthly precipitation for January, 1887. 


Dudley, 15th, 


15th, 19th, 20th, 2ist, 24th, 25th, 26th, 
bany, 21st, 26th. 


Largest 
monthly. 


Amt.) Amount. 


8.64 


6.50 


SLEET. 

Sleet fell in the various states and territories during the 
month, as follows: 

Alabama.—5th. 

Arizona.—22d. 

Connecticut.—5th, 14th, 17th. 

Florida.—5th. 

Georgia.—Sth, 7th, 17th. 

Illinois.—12th, 13th, 23d, 25th, 26th, 31st. 

Indiana.— 28th. 

Indian Territory.—7th. 

Towa.—2 1st, 22d, 23d. 

Kansas.—7th. 

Kentucky.—13th. 

Louisiana.—9th. 

Maine.—\st, 2d, 7th, 14th, 17th, 18th, 26th. 

Maryland.—9th. 

Massachusetts.—10th. 

Michigan.—13th, 15th, 16th, 21st. 

New Jersey.—5th, 24th, 26th. 

New York.—l1st, 14th, 17th, 22d. 

North Carolina.—5th, 23d. 

Ohio.—13th, 14th, 28th. 

Pennsylvania.—\st, 14th. 

South Carolina.—5th, 7th. 

Tennessee.—9th, 17th, 26th. 

Utah.—29th. 

Vermont.—Ist. 

Wisconsin.—13th, 14th, 21st, 23d. 


DROUGHT. 
During the past summer, when other parts of Texas were 
suffering from drought, copious rainfalls occurred at San An- 
tonio and over the surrounding country, but since the first of 


October, 1886, very little rain fell at that station, the total 


-| precipitation of the four months from October 1, 1886, to Janu- 


lary 31, 1887, being only 1.36 inches. Water pools have dried 
and ranch men are forced to drive their stock five to ten miles 
\for water. Grass in some sections has become parched and 


"| innatritious. Cattle men say that but for the abundant growth 


7.70 


of cactus large numbers of cattle would have starved. At Fort 
Elliott, in the ‘* Panhandle ” district, one of the great cotton 
and cattle-raising sections of the state, during the months of 
November, December, and January only 0.28 inch of rain fell. 
Reports from Dallas, Fort Worth, Sherman, and Waco, situ- 


tirely bare and very dusty, and during high winds which oc- 


- curred there on the 17th, 19th, 20th, 21st, 23d, and 27th, very 
‘| heavy clouds of dust and sand filled the atmosphere. 


The rainfallof the winter thus far has been small in Illinois; 


.. | the observer at Windsor, Shelby county, states that this county 
“~~~ | has been much in need of rain since the drought began in July, 


and that numerous wells have become dry. The observer at 


| Pekin, Tazewell county, says that many wells are dry and 
~~~ | farmers are obliged to drive their cattle long distances for 


water. 
WINDS. 

The most frequent directions of the wind during January, 
1887, are shown on chart ii by the arrows flying with the wind; 
they are also given in the table of miscellaneous meteorologi- 
cal data. In New England, the middle Atlantic states, the 
Lake region, and upper Mississippi valley, the wind blew gen- 
erally from the west or northwest; in the west Gulf states the 
prevailing winds were from the south ; in the Ohio Valley south- 
west; along the eastern slope of the Rocky Mountains the 


-|wind blew mostly from the west; in California northwesterly 


winds prevailed. In other parts of the country they were vari- 


able. 


= 
| 
2 : 
| 
| 
| 
| 
18.24 | 
15.36 
12.31 
all 
6. i! 
6. 
6. 
6. | 
6. 
6. 
6. 
P 6, | ated in the midst of the grain-growing districts of the state, 
mionaall | say that the wheat fields are dry and dusty. The observer at i 
|... | Rio Grande City states that a severe drought prevailed in that if 
oom | district during the month; in some places the ground was en- y 
— | | 
6.58 | 
6.54 
6.43 
22.30 | 
| 
14.46 ) 
13.76 | 
11.91 
9.83 
6.20 | 
= 
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HIGH WINDS. Fort Assinaboine, Montana, 56, v W., ‘14th; “52, 26th. 
[ In miles per hour.) Fort Totten, Dakota, 53, nw., 15th; 60, hw., 29th. 


, — , Buffalo, New York 58, sw., 17th and 20th. 
Wind. velocities of fifty or more miles per hour were recorded Rochester, New York, 52, oe 17th; 50, w., 20th. 
during the month, as follows: Chincot Virginia. 56 ’ 17th: ? 4th 
Mount Washington, New Hampshire, 62, sw., Ist; 90, nw., SS, ; 52, nw., 
A. 7 Fort Canby, Washington Territory, 56, w., 20th. 
21; 70, 0w., 3d; 50, 4th; 50, 8w., 5th; 78, nw., 7th ; 60, sw., Tatoosh Island, Washi Territory 52 27th 
9th; 97, 10th; 100, nw., 11th; 82, w., 12th; 92,nw.,13th;/ Oolorca hoes’ 
78, se., 14th; 55, nw., 16th; 70, sw., 17th; 90, nw., 18th; 87, Fort Sta New 
19th; Si, 20th ; 132, w., 21st; 100, w., 22d; 97, w., 23d; 
04, nw., 24th; 94, nw., 25th; 80, nw., 26th; 80, nw., 27th; TORNADO STUDIES FOR JANUARY 1887. 
94, nw., 28th; 66, nw.., 29th : ; 80, w., 30th; 1, nw., 31st. [Prepared by Lieut. P. Fixiey, Signal Corps, U. S. Army, Assistant. 
Pike’s Peak, Colorado, 70, nw., Ist; 52, n. am 2d; 54, nw., 4th; During the month of January, 1887, there were furnished to 
52, nw., Sth; 64, nw., 6th; 56, nw., 8th; 58, n., 9th; 64, w., the Chief Signal Officer, by tornado reporters for the Signal Ser- 
10th; 80, nw., llth; 80, nw. 12th ; 98, nw., 13th; 60, vice, records of the occurrence of twelve tornadoes. 
l4th; 70,nw., 15th; 50,n., 16th ; 62, nw., 17th; 72, nw. , 18th ; These storms were distributed as follows: Alabama, one; 
78, w., 19th; 74, nw., 234 ; 06, w. and nw. 24th ; 64, w., ’ 95th; ‘Tennessee, two; Texas, two; South Carolina, three; North 
68, w., 26th; 76, w., 27th; 94, nw., 28th; 80, w., 29th ; 76, W.,| Carolina, two; ‘and New York, two. 
The tracks of the tornadoes here mentioned are graphically 


30th. 
Fort Maginnis, Montana, 50, nw., 3d; 54, nw., 10th; 64, shown on chart number i (tracks of low pressure areas) of this 
nw., lith; 51, nw., 12th; 60, w., 29th. REVIEW. 
Fort Bridger, Wyoming, 55, sw., 13th. _ Further consideration of these storms will appear in the fol- 
Eastport, Maine, 55, ne., 14th. lowing tables, which are self-explanatory : 
Relation of tornado regions to areas of low barometer, January, 1887. 
| | 
Barometric depression—central region. Tornado region. ~ per geographi- 
degree. 
3 trough. aié yy > > ia = = | 
| Miles. Miles, | 
January m, Central Mie 7 | 29.40 | Mississippito) | —o,83 | Southwest Alabama, se. 435| 6to16 | 20/ 5to20 1000 | 7 a. m. 7.6) 7. | | 3-52 | 4.14 
souri Montana. | 
6p.m. Southern 3 p.m. 29.391  Gulfof Mexi-| 7to4 |) —o,83 | Southern Tennessee. se. 5to30 | 250 | §to4r | 1200 3 p.m. 3.9 | 2.96} 1.00 
linots co to Minne- | | | 
1». 6 pom. | Southern p.m. aggt | Gulf of Mexi-| 7 to4 | —o.83 | Northern Tennessee, se. 460| 5to3o | 250 | 5to4! 1200 3 p.m. 2. | 2.96 | 1.00 
linots coto Minne- } 
aota | 
2. pam. Northwest) 7 a.m 29.47 Southern New. 1oto3 | —0.61 Northeast Texas. se. 5 to 23 144 | 435 7 a.m. 9.07 9.69 | 2.94 | 6.13 
Texas Mexico to | 
Lake Supe | 
| rior. | | | | 
2. About Northwest) 7 29.47 Southern Sew! 1oto3 | —o.61 | Northeast Texas. se. 210) §to23 | 144/ §to17 |) 435 7 a m. 9.07 7-69 | 2.94 | 6.13 
4am Texas, Mexico to! | | 
Lake 
rior | 
After Lake Huron 3 p.m. 29.47 GuifofMexi- gto3 —o.54 Northwest South 530/ 5to22 ase | 425 3 p.m. 10.35 7-50 | 3.28 | 7.07 
hnoen co to Lake | Carolina. 
Huron. ! | | | | 
After- | Lake m. | 29.47 Gulfof Mexi-| 9gtog | —o.54 | Northwest South s30| 5 to22 sto22| 425/3 p.m. 10.35| 7.50| 3.98] 7.07 
poop j co to Lake- | | Carolina. | | 
Huron } | 
24 a.m, Upper Can | 2930 | Georgia to | 10 tog —0.74 | Northern North ssw. 700) 5to34 | 180 7 wo 32 | 460 7 a.m, 16.10) 10.39 | 2.85 | 13.25 
mouth of St. Carolina. | 
Lawrence | | 
River. | 
Lake Huron) 7 a.m. 29.50 South weet) t0te3 | Western North 5to24 | sto22; 540 7 a.m. 12.10/ 7.55 | 2.85] 9.29 
Texas to! | Carolina. | 
Lake Huron.| | | 
pom. Lower p.m. | 29.24 Kentucky to | 4to3 | —o77 | Northwest New 200) 5 to22 75 | | 200 3 p.m. 12.86! 11.13 | 3.56] 9.30 
ada, Lower Can- | York. 
ada 
4.20 p. Lower p.m. 29.24 | Kentucky to| 4t03| —o.77 Southwest New 200) 5to22/ 75 5to31 } 200 3 p.m. 12.86 | 11.13 3.56] 9.30 
nm ada, | Lower Can- | | York. } 
ada. 
so. @ p.m. | Lower Can-| 5 p.m. 29.24 | Kentucky 4to3 | —o.77 Northwest South 650/ 5to22 300/ | 400 3 p.m. 12.86 | 11.13 | 4.37] 8.49 
ada | Lower OCan- | | Carolina. | | 
ada. 


> 
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Report of tornadoes for the month of January, 1887. 


| 

Feet. 

Sim's Chapel, Alabama A. ‘ne | Funnel)... 1,320 Grent lows Of Many thou-| Saint Louis: Globe-Democrat.” 
| stock. sands of dol- 
} lars. 

Chapel Hill, Tenneasee.............../ 13 | 6 Pp. ne Funnel! None..|Several Many thou-| E. D. Thompson, Marshall county, and 
| sandsofdol-| C. Foster Williams, Ashwood, Ten- 
| i lars. 

Near Greenbrier, Tennessee .. ..... | 13 | 6p. m...... Resteriy| Funnel ’..... 1,320 80 2,640 of destruc-| Martin Walter, Cross Plains, Ten- 
i tive. nessee. 

Brookston, 22 |7 p. m...... ne. Funnel........... | .| Onechurch, several; Many thou-| Saint Lonis: ‘*Globe Democrat.” 
| houses, numberof, sands of dol- 
| | i barns. | lars. 

Near Brazos, and three miles | 22 4 | ; Funnel! None.. None.. | cesses H. M. Harrison, Millsap, Texas. 

west of Millsap, Texas. | m. 

Anderson's Mills, South Caro- | 23 Rasterly Funnel. Very destructive...) E. Ladsham, Pacolet, South Caro- 

lina | ' na, 

lina. 
Graham and Company shops, | 24 | | | | Kasterly| None.. None.. 1,320 | MAMY A. T, Smith, Altamahaw, North Caro- 
North Carolina, | | lina. 
Four miles south of Catawba, | 25 | 4 a. m...... oo None... None.. 600 , None........... Very destructive to iepetiemnisetstiine G. C, McNeill, Catawba, North Caro- 
North Carolina. | timber lina. 

Pultneyville, New York ........... | 30 | Sp. m...... ne. Funnel None... None. 600 ‘tae @B M. A. Veeder, Lyons, New York. 
| ake Ontario. 

Twenty miles west of East Otto, | 30 p.m...! ne. .| Orville L. Larkin, East Otto, New 

New York. | of amk,| | York. 
Burnt Factory, South Carolina..| 30 Pp. M...... | None., farm build- Sexton, Burnt Factory, South 
| | ings. Carolina. 
| 


TEMPERATURE OF WATER. 

The following table shows the highest and lowest tempera- 
tures of water observed at the several stations; the monthly 
ranges of water temperature; the average depth at which the 
observations were made ; and the mean temperature of the air: 

“Temperature of water for January, 1887. 


| | Mean 


at bottom. | Average | tempera- 
Station. ___.| Range. | 
| | air at 
| Max./| Min, topthe, | station. 
Me 
Augusta, Georgia .. 13.0 | 7.7 41.8 
Baltimore, Mary | 36.3 | 32.3 4.0 12.0 32.4 | 
Boston, Massachusetts 29.2 5.3 | 23.9 25.9 
Canby Fort, Washington Territory . 45-2 | 43.0 2.2 | 15.7 | 44.9 
Cedar Keys, Florida ........ 62.5 | 46.1 16.4 | 7.5 | 50.3 
Charleston, South Carolin | §2.9| 42.7 10,2 | 36.4 | 45.6 
Chicago, Illinoise............ |} 33.0] 32.5 0.5 8.8 | 17.3 
Chincoteague, Virginia | 44.0) 30.0 14.0 2.6 35.2 
Cleveland, Ohio é........... -| 34-5 | 32.2 2.3 | 13.0 24.9 
Eastport, Maine.. 36.58 3.9 15.5 20, 
Galveston, Texas .. 18.2 | 13.6 51.2 
Grand Haven, Michigan /..... | 38.2 0.2 | 13.0 20,1 
Jacksonville, "Florida ........ 59.1 | 47.6 11.5 18.0 49.8 
| 974.7 | ©0.4 14.3 18.3 6. 
Mackinaw City, Michigan a..... ...... 
concen | 47.5| 36.1 11.4 15.3 
New London, | 35.8 8.6 11.2 28.6 
New York City . 4.3 14.7 30.1 
Norfolk, Virginia ........... Canbibctinsetnincbensennnalivies | 43.3 | 33.4 9.7 15.4 39-4 
Pensacola, S703 | 45-5 11.8 17.0 43-3 
Portland. Oregon 47-5 | 41.2 56.9 42. 
San Francisco, California §2.7 | 2.0 37-1 51.8 
Savannah, Georgia.... 51.0 | 39.4 11.6 9.8 46.3 
Toledo, Ohio h. 2.0 15.8 21.9 


a Frozen throughout the month. e Frozen from 1st to 24th. 

Frozen 4th, 9th, roth, 19th, 20th. J Frozen from ist to 22d, and 31st. 
¢ Frozen from 1st to 26th, goth, 31st. Frozen 4th, 5th, 

4 Frozen 34, 4th, sth. f Frozen from the ret to 234. 


INLAND NAVIGATION. 
STATE OF WATER IN RIVERS AND HARBORS. 
. The Mississippi River at Cairo, Illinois, was frozen over from 
the Ist to the 19th, the ice jbeing of sufficient firmness as to 
allow heayy wagons to cross; on the 3d a channel was cut 
throngh the ice from Bird’s Point, Missouri, to Cairo, to be 
used by the railroad transfer boats. An ice gorge formed at | 
Bird’s Point, Missouri, on the 7th and broke on the 20th, the | 


3 


| heavy ice passing out rapidly but doing no damage, as upon 
‘the first indications of the movement all river craft moved into 
safe quarters at the mouth of the Ohio River. On the 2Ist 
river men reported the Mississippi River clear of ice from Cairo, 
to Grand Tower, Illinois. On the 22d an ice gorge which had 
| formed at Fountain Bluff, Illinois, five miles above Grand Tower, 
broke, but did no damage to the numerous boats and barges in 
winter quarters at the latter place. The river rose steadily on 
the 24th, 25th, and 26th, and was filled with heavy floating ice, 
but on the 27th it was sufficiently clear to allow navigation 
between Cairo, Illinois, and Saint Louis, Missouri, to be re- 
isumed. At La Crosse, Wisconsin, Dubuque, Davenport, and 
Keokuk, Lowa, and intervening points, the river was frozen 
| Solid throughout the month. At Saint Louis, Missouri, on the 
ist, heavy floating ice gorged south of the bridge w hich « crosses 
the river at this city, and remained so until the 24th, when it 
broke, and the ice began moving down. On the 25th the river 

yas free of ice at this place. On the 27th a heavy gorge that 
had formed above the bridge broke, being forced down by ice 
from above. On the 28th, 29th, 30th, and 3ist heavy ice passed 
down, filling the river from bank to bank, but steamboat navi- 
gation was generally being resumed. 

On the 2d heavy floating ice in the Ohio River rendered 
navigation between Cairo and northern points impossible; the 
river continued in the same state until the 14th, when the ice 
became so soft as to offer but little impediment to navigation. 
On the 15th the river between Cairo and Paducah, Kentucky, 
was comparatively free of ice, but above that point heavy ice 
was reported as filling the river from bank to bank. On the 
2ist the steamer “Guiding Star” arrived at Cairo from Cin- 
cinnati. The captain reported the ice as very heavy north of 
Evansville, Indiana, and that he experienced great difficulty 
in getting through. The voluntary observer at Portsmouth 
Ohio, reports heavy flowing ice in the Ohio River from the od 
| to 13th, and from the 18th to 24th, during which time naviga- 
tion was practically closed at that point. At Louisville, Ken- 
tucky, the river was filled with floating ice on the 2d and 3d, 
rendering navigation difficult; from the 4th to 9th it was en- 


| tirely suspended owing to the heavy drift ice. From the 10th 


to 19th navigation was partially suspended; from the 20th to 
the end of the month the river was tolerably clear of ice.” 
The Alleghany and Monongahela rivers at Pittsburg, Penn- 
| sylvania, were filled with floating ice from the Ist to 15th, and 
from the 17th to 29th. On the 19th and 20th two heavy ice 
gorges, each nearly two miles long, formed in the Monongahela 


5 
| 
f 


4 
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River, between Monongahela City and Elizabeth, causing the | was submerged; the houses were also injured by floating ice, 
river to rise rapidly and threatening to inundate the surround-| lumber, and other débris. On the above date the river was 
ing country. On the 23d and 24th a heavy ice gorge in the free of ice from the Philadelphia, Wilmington, aud Baltimore 
Alleghany River broke away and did considerable damage to| Railroad bridge to the Chesapeake Bay, between this bridge 
boats tied up at Pittsburg and other places. Three barges were | and the Baltimore and Ohio Railroad bridge the ice was solid, 
carried away from the landing at Freeport, and a number of | and eight inches thick; above the latter bridge the ice for a 
rafts, boats, and barges, between that point and the 43d street | distance of ten miles was gorged. At McCall’s Ferry, thirty- 
bridge, were destroyed. The water in the river at Pittsburg | eight miles above Port Deposit, the ice was gorged for a dis- 
reached its highest point on the 25th, when it was 16.1 feet ‘tance of four miles. On the 29th heavy rain fell all day and 
above the low-water mark on the gauge. | the water in the river continued to rise, the main street of Port 
Baltimore, Maryland: ice began forming rapidly in the har- | | Deposit became flooded to a depth of four feet, and all commu- 
bor on the 3a; on the 4th it presented a serious obstacle to) nication by railroad was entirely cut off. Several unsuccessful’ 
navigation, the harbor being covered with ice two to five inches | attempts were made to break up the gorge by the use of dy- 
in thickness. The same difficulty was experienced throughout | namite. On the 27th and 28th travel at all points on the Del- 


the month, keeping ice boats busy breaking the ice. “aware, Lackawanna, and Western Railroad between Wilkes- 
Lynchburg, Virginia: the James River was frozen over at | barre and Kingston, Pennsylvania, was suspended on account 
this point from the 3d to 25th. of the high water, which covered the track in some places toa 


Rochester, New York: the ice in the Genesee River broke | depth of three feet. On the 30th a large gorge formed at Port 
up on the morning of the 24th and began flowing into the lake, | Griffith, near Wilkesbarre, causing the river to overflow its 
doing no damage. _banks and submerge all the low land in the vicinity; in some 

Milwaukee, Wisconsin: navigation between this point and | places the water rose to the second story of small houses located 
east shore ports, by regular line steamers, was frequently in-| on the river bank. At the end of the month the river was still 
terrupted during the month by heavy ice in the lake. gorged with ice at numerous points. 

Leavenworth, Kansas: the Missouri River was frozen over| Reading, Pennsylvania: on account of heavy rains all small 
at this point from the Ist to 3lst; numerous reports from sta- streams in the vicinity of the Schuylkill River were much 
tions on the Missouri River, north of Leavenworth, show that swollen on the 24th. A large ice gorge formed near Shoe- 
the river was frozen over throughout the month. makersville, above Reading, causing the river to overflow the 

In the following table are shown the danger-points at the | surrounding country. 
various river stations; the highest and lowest depths for Janu. Mifflintown, Juniata county, Pennsylvania: ov the 24th and 
ary, 1887, with the dates of occurrence, and the monthly ranges: | 25th high temperature and heavy rain prevailed, melting the 

snow that covered the ground and causing the Juniata River 
'to rise rapidly. On the morning ofthe 25th the ice in the river 
began moving; during the day a gorge formed below the town, 


Heights of rivers above low-water mark, January, 1887. 
[ Bepressed in feet and tenths 


eS Highest water. Lowest water. =. “causing the river to overflow its banks and carry away miles 
Stations ace o8 of fencing and numerous out-buildings. 
Date, Height. Date. Height.) | Port Jervis, Orange county, New York: on the night of the 
.| 24-25th the ice in the Lackawaxen Creek broke up, but gorged 
Red River | at Hawley, Wayne county, Pennsylvania, submerging the lower 
29-9 part of the town. On the 25th the ice in the Delaware River 
Fort Smith, 22.0 _gorged at Rosetown, three miles below this place, and flooded 
la large area of farming country, in some places to a depth of 
Yankton, Dakota...... 24.0 -| four feet. 
Reinet Paul 24th the ice in the Mohawk River and its tributaries began 
La Crosse, | breaking up and floating down the river, gorging in numerous 
| places against bridges or other obstructions. On the 24th 
Lown large masses of ice were heaped against the West Shore Rail- 
in | 90.6 7 | 10.9 | road bridge at this place, causing the river to overflow its 
banks and flood large areas of farming land. 
New Orleans, Louisiana Gt “7 23 Buffalo, New York: on the 23d light rain, with heavy wind 
high temperature, prevailed, breaking up the ice in the 
Clacinnatl, 3) 43.0 16 Buffalo River, and flooding the lower parts of the city. Dur- 
ing the night of the 23d—24th the river overflowed its banks, 
Kmouville, 25 siderable damage by flooding cellars and floating away fences 
Pittsburg, Pennsylvania onli 29.0 25 tt rte 14 2.8 | me) Toledo, Ohio: warm weather and light rain prevailed during 
22d and 23d; this, in addition to a high southerly wind on the 
| early morning of the 23d, caused the ice in the Maumee River 
Becremente River ‘to break up rapidly. During the afternoon a gorge formed in 
the river one mile below this point and the water began rising 
Willamette River rapidly, flooding the lower part of the city. The trestle work 
45) of the Union railroad bridge was carried away by the ice on 
Toma, | the afternoon of the 23d; on the 24th the Pennsylvania rail- 


road bridge was damaged in the same way. On the 25th the 
river was clear of ice and the flood had subsided. 
FLOODS. Wabash, Indiana: owing tothe comparatively high tempera- 
Port Deposit, Cecil county, Maryland: during the latter ture and heavy rains which prevailed on the 22d and 23d the 
part of the month the heavy ice in the Susquehanna River be- ice in the upper part of the Wabash River broke up and began 
came badly gorged in the neighborhood of this place, causing moving on the night of the 23d-24th. Small gorges formed in 
a rapid rise in the river at points above the gorge. On the the river at numerons places, causing floods which did consid- 
28th a large number of houses in the lower end of the town erable damage; in Wells county several costly bridges were 


a Frogen throughout the month. 


+ 
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‘ 
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Table of miscellaneous meteorological data for January, 1887— Signal Service observations. 


= Atmospheric pressure (in inches 3 
: and hundredths). Temperature of the air (in degrees Fahrenheit). | & . Winds, | 
New England. | | | | | 
Portland .. 30.68 | 4) 29.19 18.7/— 4.5, 47-223 26.9\—14.7)19 3.81382,9 14.0 3.89) 0.50 6, 113, 320m. 
Mount Was ington 30.75 | 4 29.15 0.2) 36.823 16.6|\—35.4/19 — 2 7.32393.1 4.4) 4.27/— 0.01/29, 175) 132) W. 
Boston ...... | 30.66 | 4 29.20 241.40} 25.9/— 0.4) 55-929 34-4— 5.919 15.7/60.9 35.028 6.3'3093, 18.0 4. ©.42| 9,850, w. 48) 7 
Block Island 30.62 4 99-35 31.4/ 1-0) 50.124, 39-6) 1.819 23.054.3.31.3 18 5.53080.11 27.6) 6.98) 1. 3 13,822) BW. 44 
30.65 | 4 29.35 25.2\— 2.2) $1.1/24 33.7\— 5.4119 15-9 56.5,35. 0.07) 6,728) m. W. (24 4 
96 | 30.59 4) 29.27 0.1 30.3/— 0.1119 19-9)56.5,30. 4-73) 0-33) 5,283) m. | 8/16) 
| (27, 29434 32. $4.3)20| 40.2/ §.2/19, 24.8149,1129. 2.97 9,175, BW. 33, 
Vineyard Haven.. 56.523 41.5 0.4/19 22.9/56.9 37. 4.24)... | 


Mid. Atlantic States. 


| 

Albany . 39-95 —. 10) 30.04 | 30.75 | 29.34 |17|1.41) 20.9\— 1.9) $0.2/24 31.8)—15.3)19, 10.2/65.5,36.6 2610.1, 6174.7) 13.9 3-02\4 0.18 5,404, 8. 33; 8. [aang 116) 4 
New York City 168) 29.87 |\—.08| 30.04 | 30.05 | 4) 29.41 |17/1.24) 30. 0.4, 62.60/25, 37.5) 6.0\19 22.8)50.6/28.2 23) 21.3) 0.44) 6,970) nw. | 32) mW. 8 
Philadelphia .. 29.95 —.06} 30.07 | 30.66 | 3) 29.42 31.5 0-2, 65.6123) 39-5) 8.1) 23-7/57.5.29-420 8.0) 668.7) 21.8 0.26, 8,431 nw. 41) DW. (2413 8 15 8 
Atlantic City ........) 13 30.00 —.06) 30,05 | 30.64 | 4) 29.42 31.4; 9.3 49-4/14 38.2 7-919, 24.1\42.4/27.920 4.9'3081.6) 26.3) 3-SO— 0.44 7,210 BW. 32 BW. (24 9 
Baltimore ........ 45 30.02 30.06 30.66 | ‘4 29.45 32.4) 1.7 ©5.3,23, 40.3 25-158.025.225 8.9 5168.4, 22.5) 2-57\— 0.68) 4,596, nw. 23) nw. |\710 7/16 8 
Washington City... 106) 29..7 |—.08) 30.07 .30.66 | 4 29.45 17/1.18, 32.9) 0.2 67.223 41.3 6.2) 3) 1212.12167,9 22.6 2.39\— 1,12 4,761 8. 28) nw. g 
Chincoteague. 8} 30.07 30.06 30.62 | 3 29.44 17/1.18, 35.2/- 1.3) 58.S/21) 42.8) 10.0) 3) 27.5.48.5/22.9 20 7.4 778.3 29.1) 3-50— 1.2911, 090 “tw. 50; nw. (17:12) 
652) 29.3% —.05| 30.08 30.65 | 4 29.02 35.4/— 9.9 44 8} 6.1) 4 20.3'59.3/29.0 25) 6.8) 970.2) 25.7) 2-04/— 1.83) 3,036) ew. 25.w. [17/11 913 
Norfolk .......... 30) 30,08 —.05 30.09 30,61 3| 29.49 39.4/— 1.0, 69.0)23) 48.3) 12.619 4.8 877.5) 31.4 0.33) 5,722) BW. 29, BW. |2011) 7 
South Atlantic States, 
| 808) 29.26 30.11 | 30.61 | 4) 29.70 | 1/0.90) 38.2|— 68.931) 47-2) 8.24 29.460.7:28.119) 4.9 5/67,3, 27.2) 2-39|\— 3.91 3,480| sw. 24 mw. [1812 9 
Hatteras 12} 30.13 |—.01| 30. 12 | 30.59 |27| 29.04 | 110.96 44.7/-+ 1.3) ©5-0/23) 52-1) 19.8)19 36 .8\45.8/28.813) 5.9 9181.9) 39.3, ©-09\— 0.58/11, 256) n. 41) w. 
Raleigh ..... 439) 29.66 JO.15 30.64 | 4) 29.63 38.5) 69.0/23) 47.5} 8.4) 4) 29.4/60.0/29.0 28) 5,0) 5.76.8) 31.1) 
Smithville. ..... eos 43.2\— 3-1) 64.09/23) 51.2) 12.019 1, 3-00; — 0.79 12), bose 
Wilmington........... §2| 30.09 —.02| 30.12 | 30.58 |27, 29.67 | 1/0.91) 44.2)— 2.8) 73.0/22) 53-4) 14.6)19 34.1/58.4 34.6 28 6.8) 573.6 35.6, 3-30\— 0. 73 6. 164) ew. 34] nw. 2413) 6/14/11 
Charleston ............ 30.12 .00) 30.14 | 30.53| 29.69| 110.84 45.6/— 3.4/ ©9.0/23 53-4) 16.7, 4 37.9 52.9 24.8 16) 4,6 878.8 38.6) 4-30|- 0.09] 6,056) n. 29) aw. 9 
Augusta ......... 183) 29.99 |—.01| 30.16 | 30.57 | 3) 29.76 41.8\— 73-7/23) 53-1) 14.7) 4, 31.0'59.0.39-1 4.7, 878.1, 34.1 3-57\— 0.76) 3.373 Ww. 19} nw. 9, 8} 7/16 
Savannah ...........- 7, 30.9 te 59.10 | 30.51 \27 29.74 46.3\— 79-7|/17 54-9] 10.0) 4) 37.1/54.7/30.1 28 3.0 869.6) 35.4 0.11| 6,287) 29' nw. 6/13/12 
Jacksonville ..........| 43) 3014 30.15 | | 30. 48 29.76 | 10.72) 49.8 — 5.8) 76.3)31 9-5) 21.9 4 28) 6.4) 682.6, 44.2) 0.74) 4,325, mw. mw. [1717 7/1212 
Florida Peninsula. | | | 
Cedar Keys 22| 30.20 +.06) 30.'8 | 30.50 29.81 | 50.3) 6.4, 70.031 $8.1) 24.0 42.246,026.3 1 6.9) 785.1) 45.7) 1-31\— 3.42) 6,882) w. 39 nw. |18 10) 4/13)14 
Key West........ 22| 30.14 -+.04) 30.12 | 30.36 |19| 29,80 | 110.56) 66.5\— 3.4) 78.829, 72.2) 50.2) 4 62.1 28.614.2 6 6.6/12'83,1| 61.0, -77/— 1.63 8,435) e. 42) nw. | 1) 6 
25] 30.13 |........ 30.12 | 30.45 |19| 29.69 | 110.76) 1.1) 79-9/29 31.7, 2 45.9.48.235.2 12) 6.1 6'74.4) 46.8) 1.32\— 0.92 5,374! 6. 23] nw. 9 
Eastern Gulf States, | | | 
1, 129) 28.96 |—.01| 30.15 | 30.54 29.70 |13)0.84 39.6/— 3.0 68.8131 48.5) 9.0 4.5 30.5, 3-52/— 3.82) 8,661| nw. 32) w. 
Pensacola .............. 30, 30.15 -+.01 30.14 | 30.46] 3) 29.71 49.1\— 3.4) 68.3/23) 55-6) 20.3, 3 41.9.48.025.9 19 3.8 29/78. 4| 42.0, 3.00\— 1.80) 5, n. 25) n. 7| 14/10 
Mobile 35) 30-14 30.14 | 30.51 | 3) 29.67 47.6/— 2.4) 72.0)'3) 50.6) 15.9) 6.9/23/73.9) 38.0) 2-90\— 2.55) 7,054] 8. 35) nw, {17/10 12/10 
Montgomery ........ | 219) 29.94 -00) 30.TS | $0.53) 3 29.66 |13/0.87 45-2\— 3-1, 74-93! 54-4) 12.9) 3, 360.401.132.116 5.1) 9 72,9, 36.1) 5-08|— 0.02] 5,057) 3!/ nw. |17) 9) 5) 14) 12 
Vicksburg....... | 222) 29.91 —.O1) 30.13 | 30,02 | 3, 29.49 46.4/— 0.6 70.2)/21 9.8) 9.6) 36.4)61 6.30.7 27) 33.1) 3-62\— 2.08) 6,593) sw. 44 Bw. (13:10 6 13) 12 
New Orleans ......... §2) 30.11 30.13 | 30.50] 3) 29.67 |13/0.83) 2.1) 78.031 60.1) 21.4) 3, 41.6)56.6/29.1 13) 8.0) 7/73.6| 42.0) 4.20\— 1.57] 7,204) 
Western Gulf States. | | 
Shreveport 227) 29.89 —.05) 30.10 30.63 | 2 29,57 |13)1.06) “4 0.1 76.134, 57.6) 12.0 3 34-164.1/36. 8111 7. 1 22'71, 2) 35-4, 3-26\— 1.93) 5,427) 8. 7 6| 7\18 
Fort Smith............] 29.57 30.03 | 30.63 | 2| 29,37 |13/1.26 7.1) 49.3\— 4.0) 3) 18, 9.9) 2/70.6) 38.31 0.79\— 1.35) 4,339 w. [20] 3 2j15/14 
Little Rock ......... «| 288) 29.77 30.00 | 30.63 | 2) 29.45 40.7/-4- 0.9) 50.7) 7.0) 3) 15 6.0 867.3) 29,2) 2.20\— 2.34) 5,990) 8. 34] ew. 6 4} 
Galveston .............. 40) 30.12 01) 30.12 | 30.59} 3) 29.75 0.81, 51.2\— 1.0, 74-7|44 57.0) 23.510 44.551.2:20.011 5.5\3078,0) 43.9 1.19'— 2,88) 8, 186) 8. 35 8 116 
Palestine ...... 533 29.58 —.05, 30.12 | 30.57 29.65 |13/0.92) 45.9/- 4.0, 77-0/22 57.2) 11.3, 9! 35.766.3/35-1 30! 8.9) 4/71.9) 36.4) 0-52)\— 3.86) 9, 154) 8, sw. j20) 5) 3/14)14 
San Antonio 29.30 -+.01) 30.09 | 30.62 |{7, 29,71 |22/0.91, 50.2\— 0.5 80.931) 03.4) 16.8 6.4) 657.2) 32.0) 0.21.— 1.06) 7,143) 33) n. 17, 4) 3/14/14 
Rio Grande Valley. j | | | 
30-06 ++.01 30.08 | 30.57 |17 29,76 |22/0.81 1 3 87.6:14) 68.6] 49.059.838.014 1.92) 7,274, m. | 32m, 17, 
Rio Grande City.....| 230) 29.93 4.05, 36-13 | 30.06 |17| 29,78 |22/0.81, 58.7/-4- 2.0) go.2/22) 73.3) 25.0 10) 8.6 9/82. 36.9 0.02\— 1.78! 5, 067) n, 28) «4. 20| 3} d/20 
Ohio Val. & Tenn. | | | | | 
Chattanooga 783) 29.32 —.01| 30.15 | 30.59 | 3 29.60 /13/1.00, 39.4/— 1.3, 70.1/31) 49.9) 7.4 2 5.2 967.4) 28.5) 5.60— 2.26) 5,964 sw. | 33) w. (1810 8/14) 9 
Knoxville ............( 980! 29.09 30.14 | 30.61 | 3) 29,53 37.5/-+ 0.4, 08.831) 47.7| 5.4) 3) 9.4 2168.5, 27.2) 3-99,— 2.07, 6,047| sw. aw. [2010 4/14/13 
Memphis ..............) 320] 29.70 —.06) 30.09 | 30.65 | 3) 29.35 40.3/-+4- 0.6) 72.2)21) 49.4) 4-3 3, 32.167.9)30-2 15) 6.4) 273.0) 31.5) 5.00\— 0.86) 6,551| se. 34) ww. (20) 6 
Nashville........ 29.51 —.06) 30.08 | 30,63 | 3) 29,41 /13/1.22, 37.9, 0.0, 70.2\31) 47.5|— 1.3 27.0, 5-13 — 0.11] 7, 084) 8. 3°) aw. /13/10) 7/15) 
Louisville ............. 29.48 |—.07| 30.07 | 30.67 | 3) 29.35 |13\1.32) 32.1/— 2.1, 07.2/22 41.9/— 2 22.4'71.9/35-5 17) 6.3! 570.0, 22.5, 4-08\— 0.18] 7,972| sw. 3°! ww. [14/14 10 6 
Indianapolis ........ 706| 29.19 —.09| 30.03 | 30.65 | 3) 29,27 |13,1.38) 24.4/— 4.0) 64.4/22) 33-0/—11.8) 8.7, 677.1) 17.7) 1.43] 5, 841) 8. 24) w. 15) 5 
Cincinnati ............ 628) 29.37 30.05 | 30.65 | 3) 29,38 |13/1.28} 29.6\— 3.3) 65.5/22 39. 2\— 5.2 3 20.3/70.7/34+4 19 7.0 571.4) 20.9) 2.37\— 1.15) 7,212) sw 34) 6 
Colum bas | S12) 29.14 |—.11| 30.03 | 30.61 | 3) 29,44 |13)1.18) 26.5|\— 0.7) 00.0)/22) 30.1; 5.0 2 8.4:15/69.8) 17.7) 0.98) 7,334| 8. 33) w, \17 15} 3 
Pittsburg ............. 847) 29.08 |—.13) 29.99 | 30.59 | 3 29-43 | 30.4) 0.3 67.822) 40.2) 4,0) 4 5.8) 6173.3) 22.0, 1.92\— 1.18) 8. 32) |23/23 
Lower lake region i { 
690) 29.20 —. 11) 29.97 | 30.60 | 3, 29.33 27; 22.2\— 2.0) $6.0)23) 31. 1.7/18 13.957-7,33+5 22) 6.8 583. 5| 17.8, 1.92\— 0.87/12 58) sw. |17/23/23) 7 
335) 29-59 |—-12 29.98 | 30.62 | 4) 29,33 |17/!. 29) 20.3\— 4.8 49.d|23 29.4 9- 6} 10.4'59.4/31-8 21) 7.1! 682.1) 15,4) 0.92\— 2.18/11, a. 4°] nw, 
Rochester..............| 621| 29.28 —.11) 29.98 | 30,60/ 4 29.34 21.7|— 1.9, 57-6/23) 31. 4.618 22, 3.8] 6184.1) 1 .4| 1.34\— 1.96|10,611| w. | 52) w, 26] o 
29.98 | 30.60 | 3) 29.39 201.20) 24.0\— 2.9) 64.1)22) 38.1}— 3.511 14.5/67.6. 35.5 18.3] 3.00 0. 11/10, 025) sw. | 30 
Cleveland 29.99 | 30.59 | 3) 29.38 24.9)— 0.9 62.0\22) 5.911, 15.1/67.9 31-319) 7.6 5'77.6, 18.4! 1.92\— 0.59) 9, 202) 8, 7) ww. (14:23 2 
Sandusky. 30.00 30,00 | 3 29,40 23.4/— 3.1 62.4/22) 31-7\— 8.011 7.7) 681, 4 18.2) 0.7111, 892! sw. | 4° ew. 28/17 16/11) 4 
Toledo ..... 29.99 30.59} 3 29.34 21.9 28. 12, 3/70. 4.6 15. 2.21\-+4- orl 8,788! sw. 35) a. 128 19 15/12! 4 
23.0) | 0. $0) g, 32) ew. (2017 14/12) 5 


F 
_ 


wn 


Upper lake region. | | | 

AIPeMa 609) 29.23 | —.12 29.93 | 30.60) 7 29.01 | 13.7\— 3.9 47-020, 22.  4.2/62.9/45-2 30; 6.9 §.02/-+- 2.68 w. 35) se, 22/22) 16/14) 
Escanaba ...... .... 608} 29.26 |—.09 29.96 | 30.60 | 7) 29.09 2011.51; 6.3) 10.9}—24.4 21 — 2,1/63.1'37+1 30 6.4.15)79.1 2.3) 1.15|— 0.36) 6,340) n. 31) mn. | 17/12) 9/15) 7 
Grand Haven..... 620} 29.24 |—.13) 29.93 | 30.51 | 29.24 20.1\— 4.4) 48.1/22) 26, 2.119 30 3-3 15.0 2.00\10,413) sw. 4°) nw. |17/21/21/10! © 
Lansing. ............... 870) 28.98 |.. .....| 29.99 | 30.58 | 7 29,28 291.30 22.9)........ 497/23) 29.2\—14.0! 7) 5.8/3: 80.8) 17.8, 7,044) 28) w, 5 
Mackinaw City .....| 605) 29.24 —. 12) 29.93 | 30.57 | 7 29.01 [201.59 13.3)-— 0.9) 41.0/20) 8 30) 0.8 468.5) 4.7, 0.86\— 4.11) 8,518) w. 4° 13,19 11/15! 
Marquette ...... ...... 672) 29.18 |—. 10} 29.96 | 30.60 | 7 29.20 2011.39 8.3) 37.2/28) 16,2|—20.631'— ©. 2.0) 0.57! 7,754, nw. 33) w. 4 
Port Hurow......... —.14| 29.95 | 30.54 | 3) 29.24 |14/1-30 19.0\— 48.6/23) 25.8\— 9.011 10,2/57.6,35-4 3°) 5.2,1576.2) 12.8) 2.03/-+4 0.01/10, 821 42) w. 20/21/16)12| 3 
Chicago —.14| 29.90 30.55 | 3, 29.29 17.3/— 52.0j22) 20.6-—15.3 3) 6, 1/07.3/42-7 39 7.0) 8/78.8) 11.7, 3.13) 0.97) 9,663] mw. 33) nw. |17/13 12/15] 3 
Green Bay ............| 616) 29,28 |...... 29.98 | 30.60 | 7! 29.65 |201.55) 8.2) 40+5/20| 17-8)—28.8) 7— 3.1/69.3/49 2.21, 0.6/2383.9) 4.2) 2.51 6,642) 30) ne, [14 1510/10) § 
Milwaukee ............ 17 12) 29.96 30.51 | 3 29,14 201.37, 14.2\— 5.3 23. 2|—15. 97, 4.4/58.2'42-230 8,.82282.1' 9.6) 2. 0.57) 9, nw. | 38) nw. 28/14 10/17) 4 
10) 30.01 | 30.64 | 7) 29.24 |20 1.40) 2 8.3) 34 §,6/61.8/44-1 9.1'15.79.7 — 3.0) 1.624 0.56) 4, 708) ew. 32) nw. 71312 
Extreme northwest. | | 
Moorhead*............| 923) | 29.98 39.73 | 7 29.28 |191.45— 9.3 29.9\27| 9-7|—47.5, 8 0.48) 8. 491 8. 7/131 6 
Saint Vincent......... 804 29.11 |— 3 30.07 | 30.80} 1) 29,29 4.7 22.8) 6|—22, 4|65.0142-5 10) 0.68/+- 0,32 4, 508) 8. 8, 8) 
Biemarck .. .... 1,694) 28.11 30.07 | 30.91 | 2) 29.40 |'9:1.50— 44.515] 9-3\—43.0) 4'88.1/57-9 8.5) 7.7) 0.954 0.41 3, nw. 30) nw. 12 
Fort Buford. 1, 854 27-84 |—. 13) 29.97 | 30.78 1 29.27 | 3.0\—45.2 aps 6,487, w. 47) w. 8 
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Record for 26 days. 


for 30 days. 


20 MONTHLY WEATHER REVIEW. JANUARY, 1887. 
Table of miscellaneous meteor data for Service observations—Continued. 
Atmospheric pressure (in inches t the air (4 Winds 
and handredtha) emperature of the air (in degrees Fahrenheit). nds, | 
ations al ss 3 at — 2 = i é = | 3 
Upper Mise, Valley | j 
Saint 851 29.06 —.09 30.02 30.69 29.16 31.527) 11 18, —10,2:67.247.021 8.713 78.8'— 4.2 0.76 nw. 23 Ww. 28 9 
La 725 29.21 90.03 30.65 7 29,09 201.50 10.7 — 4.7 41.027 20.8—28.9 7 1.209. 937 - 421 ©.01673.3 3.1 0.25— 1.05 5, n. 20 w 29 6720: 4 
Davenport 29.55 JO.02 90.04 9 29.25 201.41 13.2) 7.7 22, 26.4—25.6 7 2.875.9 55-421 12.02379.2 7.8 0.30 7,109 nw. | 238 sw O16) 9 
Dee Moines........... B65) 29.08 11 30.75 2 29-29 2011.44 — 6.4 41.829 21.7\—24.5 7, 7.0 0.83/— 5,878) nw. MW. 16) of 
Dabuque 665 29.96 9) 29.52 201,28 10.6— 7.5) 41.529) 20.9-—31.5 7, 6.51269.0' 2.4) 1.74, 3,090 nw. 18 w 10 
Keokuk 618) 29.55 $0.04 29.27 20/1.44 19.1 4.4 29.0—18.5 6 B31 78. 6 13.2 1.48/— 0.21) 7,434 28 DW. 1610, 9 
Cairo 359 29.70 30.08 30.08 5) 29.54 33-4-— 1.1 06, 1/20) 1.1, 2) 4.7/:2269.1) 22.8, 2.02) 7,944) 8. 44 8W. 6 
Springfield 044 29.54 11 30.04 90.69 29.33 1311.36 2.6 61.022) 34.6—18.2 2) 14.9 0.98) 7,957| DW. | 22, 7/914 8 
faint Louis S71) 29.42 30.04 | 30.69 29,51 131,37 30.8— 0.3 65.620) 41.2— 9.6 2) 9.2. 3166.9) 19.8 1.58 9, 8. 49 13) 7) O13 12 
Miseourt Valley | 
Leave: worth... Mga 14 90.06 30.77 2 29.40 2011. 37 20. — 4.2 60.221 315.5 10. 5175-7 37-015 8. "$70.2 11.7 1.27)— 0.08) 5,907, 8. | 28 w. 20 6| 41608 
Omaha £13, 23.54 10 30,08 | go.82 2 29.34 1911.48) 7.8 51.1124 a5 0.473.043. 129 9.2 2.9 0.49)— 0.10 6,041) MW. 32 DW. 16) 7) 
Valentine 9,006) 27.16 99:95 90.75 @ 29.07 1911.68 15.0 49.S$i20 2 .8 —30.0 & 1.6/79.544-2 y 12.125 70 0.29) 9,053, 44 SW. 19) 8 
Haren 1,307 28.57 —.13 90.06 30.88 | 29,04 0.4/— 7.1 38.520) 12.9 —42.8 17. 76.9 — 6.2 0.33/-4+ 0.12) 5,390 BW. | 30 mW. 8 4/20 7 
Yankton 234 28.04 —.13 30.03 go.80 2 29.14 190,60, 7.8'— 6.2 47.4)20) 20,0—29.1, 8 3.776.5 44.3/20 8.81373.0, 1.1) 0.43/— 0.07, $5,402 mW. | 38 BW. 20 § 
Northern elope 
Fort Aesinaboine 2,699) 26.98 29.94 30.69 «5 20 121.49 0.2 43.2'14) 6— 5.978.251.9122 10.8 964.6 — 1.17/— 0.07' 9,206 ow. | 56 14, 6) 9119) 3 
Fort Ouster 5, 40) 26.07 29.94 30.98 28.96 1911.72 16.5 2.1 49.714 2—30.1 4.7'70.8 51.5 § 10.9 280.3) 12.6 0.19 6,514 aw. 38 (24) 
Fort Maginnis 4,320 25.98 90.54 29.09 1711.45 3.0 47.3)14) 28.3 —26.5)31 © 8.11269.0 9.9 2.77 1.21,12,407 mw. | W 
4,009) 25.62 —.26 29.89 30.50 17 29.10 19/1.34 20.0% §.4 47-9114) 10.9/73-2/45-7 29 6.61673.3) 13.4) 1.35)— 0.35) 6 ew. | 40 12) 3 
Dead wood 4, 600 25.15 29-93 90.61 5 29.18 43, 20,2 — 0.8 45.919 29.0—18.2 31 “tt. 2/63.23°-7, © 7.0 179.0) 14.8 3. 19 18 
North Pilatte......... 2,841 26.97 30.03 90.70 29.29 0.6 §6.02a7 8 8. 277. 947-3 3 %.42178.6 13.0 0.37, 5,791 Ww. | 40 WwW. 4 
Middle | | | 
Denver Se 2904) 24.87 13 29-91 | 90.55 29-24 4.1 66.9 19 44.1-—17.6 1113.92952.8 14. 8. 56 uw. 28 8 
Pike's Peak (4, 134 17-41 99.02 30.79 17) 29-49 20/1.33 0.3— 2.3 19.019 §.8—20.7 gi— +122 4.3 783.3— 3.8 0.7!\— 1.00/28,6 nw. 98 mw. it3 
Lae Animas.......... 3, 999) 25.93 —. 15 29.97 | 30.65 17 29.29 27.74 8.1 75.819 45.5 —18.0 9 10.3 93.8 4 770. 17.6) o, 0.20, 5,928 w. 42, 20 4) 
Dodge Olity S29) 27.94 90.04 30.75 2 29.45 |19/0.30| 27 2.0 72.919, 41.2 —17.0 9 13.889. 948. 719K 10. 16.63. 8 14.7 0.07, — 0.34 7, 288 se. 37 BW. 16 4) 
Fort Biliott 2, 700) 27.19 29.95 30.60 3.9 73.421) $0.S— 4.4 20.077 .8 44-9 24 12.6 $38.7) 19.4 0. 0.34 9,272 BW. 41 ¢. | 6 
Reuthern slope | 
Fort 1, 200, 28.80 —.08 30,06 30.75 2 29.52 12/f.23, 37-4 2.6 75.916 51.2 0.2) 249.7) 16.7, 1.08 9,893 44 18 o gat 
1,748 28.24 30.06 | 40,68 29.58 10 82.9/16) $7.9, 6.3, Fibs 644.8 22.3 0.06....... 011 42) ne, 16 I) 
Fort Davi« 4,928, 25.18 30,02 40.61 17 29.75 3.0 60.9 16.3 I 32. 14.5) 624.1) 7.0 0,01; 0.57) sw. | 33 8W. 13, 1,0 7) 
Fort Stanton.......... 6, 23.89 |.... 29.87 | $0.40 17, 29.52 64.06/15) 3.8 8 22.4/60, 47.0 12.9 20.0 0. 9, now. nw. 29 1 4 
5,764 26.29 —.0§ $0.06 30.54 29.77 710.78 46.0-- 1.6 69.920 18.118 142. 5 94. 8} 22.1 0, SS 4,211 sw. | 24 ew. 13) 1 1) 624 
Banta Fé........ 7,026) 25.19 30.03 | 30.56 29.64  7)0.92 29.8-F 2.2 55.5 19) 40.9 6. ° 049. 533. 7 1g 10. 020 §3. 3 “14.2 1o— 4, 667 n. 23 3) 
Fort Apache 5,020 25.04 .09 90.12 30.44 29.76 new 3-0) 56.1 10.510 19, 15.8 0.59\— 0.93 4,445 ©. 25 w 
Fort Grant sevens Be 25.123 3 "20.6 42 se 1) 
Fort Thomes...... 60.3 13.1 3 18,64. 4 "0.0 °. Jo 2,218 se. 20 w 8 © gi22 
Prescott... 2. $3-6 11.2 23.5 51.64 42.8136 9-2 "20.7 trace\— 1.44 4,016 
Yama 141 29.904 .00 30,06 30,33 2 29.74 70. 1.8) 68.2, go.5tt) 42.44 ‘0136. 6 "33-9 — 0.45 4, 648 
622) 20.39 | J0,08 | go, 29.64 310.74 43-1. + 63.515) $4.3. 24.710 32. 833-24 15.52746.1 22, +S 3,138 
Middle plateaw | | 
Fort Bidwell 4,585 25.41 | | 30.54 17, 2939 32.5 1 41.3, 6.525, 22.5145. 127-218 22.5) 3.31) 8,072) 50 ew. 13/12) 6 
Winnemuces......... 4.35% 25.06, .00 30.13 | 30.56 29.54 34.54 §.0 $7.2 1) 45.2) 7.5 24.2.49.7 39-9 18 20.1 0.57 8,538 sw. ew. 19 6 Sirgit2 
Frisco ©, 406 25.68 (17) 20654 [2710.96 40.4 10.728 22.6141.029.5 17) 5.91555 17-1) O. 75 n. 45 ew. 19 4 311/17 
Balt Lake City 4,348) 25.62 10 30.08 | 30.69 29.51 33. at 4.6 © §1.5)19 40.9) 11.928 9.2 I) 24.4) 2.364 0.97) 3,561 se. 28) sw. 19161611) 4 
Momtroee. 24.26 $0.06 | 30.66 29.49 ~ “S19 39-4) 2 14.7 -Sitg 667. 17 +S) 0. 4,449 80. 34 Sw. (19 6 618) 7 
Fort Bridger. 6, 643) 23.37 $0.02 30.82 17 29.48 |19 1.34 48.3/19, $0.8, — 14.7, 10.2) 1,44 940) OW, | SS BW. 13/44/14) (3) 7 
Northera platraw | 
Boted City ............ 30.09 30.53 17 29.45 191.14 395.24 7.8 55.2130 43.7) 15.0 9) 28.4 .39.5/22-6 9) 9. 4 29.2) 2.891 + 0.49) 4, 265 se, 24, 3 
Ashland conse 59.0114 43.2, 22.0/25 31.837 028. 7.0 4.98). 
Fort Klamath. 49.0 39.4— 3.025 23.052.0. 
Lakeview $1.0) 6) 39.2) 2.525 22.8148. $35: 038 7-012 ove 
Spokane Falls 1, 909 27.85 —.23 29.92 | 30.47 16 29.17 201.30 31.0-+4- 8.6 51.2'29 38.0 9g 310 25. 241.920. 920 4.0 585-5 27.7 1. gt — 0.91) sw. 31 ew. 13 5 
ella Walla 1,018 28.90 | 3247 16 29.30 $6.7)14) 48.3) 20.0 9 34.936.720-5 1 7.1 567. 30.6 sw. 45 sw. 2 
| 
N. Pac, cvast region 
Fort Canby .....«. 179 29.80 30.00 2) 43.1 54.2)13, 48.2) 32.931 +521.3 15.227 4.2 11.91 752 w. 56 sw. 12/28/22) 
Olympia ............ 36 29.95 —.08 30,00 30.47 3 2034 201.12, 40.74 2.7 $4.5 1] 45.6, 26.0 8 36,4/28.5 18.2 8 "5.62692. “3. 4 9.83/+ 0.79 4,930 26 w 20) 10) 1 
Port Angeles “4 29.23 BB. 49.9) 6 44.2) 27.231 33.122 35-9) 0.20) 3,258 58. 23 ew. | 6\28) 16 
Tatoosh Island... 86 29.80 —.09 29.90 $0.39 42.9 30.631) 38.7/20.1 14. 2:30 2. 9 "s8s. 5, 38.7) 12, 881 ow. 52 w. 0 
Portiand aS 99.99 —.c3 30.08 30.48 29.45 20/103 3.8 55.1 ' 47.7 29.3127) 36.8/28.817.6 2 “9118.90. 3 40,012.31 6, 316 27| 8. 11/26/21) 1 
$23, 29.62 4.05 JO.19 30.53 3 29.60 1910.93 2.8 58.1 49.2) 5.3) $84.5, 38.8 8.044 2.44) 3,070 8. 24) 8. 2 
id. omy reg | 
Red 342 29.83 30.17 30.48 28 29.54 190. 2.9 70.8 § S7.t 30.517 39.840.325.8 5 2.2/1464.4 35.7 0.57\— 4.90 5, 169 n. 36) s. 19 
Sacramente ..... 64 90.11 30,16 | 30,51 (28 29.69 190.41 2.4 65.2 1 57.7 30.0187 39.3.35.2 28.829 6.31973.3 39.6 1.12\— 3.09) 4,404 nw. | 26 nw, 6 6 lar 
San Francisco, 60) 30.14 4.04 30.18 30.54 28 29.78 190.76 72.9 6 $8.7 44.587 5.11474.3) 43.4 1.90— 3.10 4,095 mw. | 32 ow. 7, 7 18 
Pac. coad region. | 
Los Angoles............. 339 29.73 —~.02 30.06 | 30.30 29.86 7l0.44 55. 79.6 2 67.7) 33.1112 43.2, 0.20/\— 2.50 4,370 ne. | 24 nw. 27 2) 2| 
Ban Diego............. 39.02 30,06 30.27 29.88 70.39 0.3 74.0 62.6, 38.010 as 8.51670.0 43.5 2.02 3,506 nw. ew. 7) 1 
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JANUARY, 1887. 


MONTHLY WEATHER REVIEW. 


Meteorological of observers and post surgeons, 
1887. 


The maximum and minimum temperatures at stations marked thus (*) are from readings 
of other than standard instruments. 


Stations. 


Alabama. 
Greensborough ........ 


Livingston .. 


Mount Vernon B’ks. 
Arizona. 

LeWelll 

McDowell ..... ° 


Angel Island ......... 
Benicia Barracks .. . 
Bidwell, Fort........... 
Cahuenga Valley... .. 
College City *.. ........ 


Gaston, Fort.. 
Mason, Fort 
Nicolaus... 
Oakland*.. 
Oroville... 


Presidio of San F ..... 
... 
Riverside*...... 


Sacramento... 
Salinas .. 


Santa Barbara... 


Santa Maria.. 


Collins, Fort...... 
Lewis, Fort ............. 

Connecticut. 
Bethel. 
North Colebrook .. 


Voluntown. 


Dakota. 
Abr, Fort... 
Henry .. 
Meade, Fort. 
Pembina, Fort....... 


Randall, Fort.. 


Richardton .. 


Sisseton, Fort........... 
Sully, Fort .............. 
Totten, Fort........ 


Webster.. 
Yates, Fort.. 


District of ‘olumbia, | 
Distributing reserv'r 
Receiving reservoir... 


Rock Creek... 


Florida. 


Archer * .. 
Alva*. 
Duke .. 


Meade, Fort 
Limons *............ 
Manatee 


Tallahassee .. 
Georgia. 


Milledgev ille......... 

Quitman *......... 
‘aho 


Boisé Barracks 
Coeur d'Alene, | 46 


Lewiston .. 
Illinois. 


Bloomington ........... | 55 
Collinaville ............ 
Charleston ... 62 
Jacksonville...... 


Gibson, Fort.......... hod 73 


Reno, Fort ..... 
Supply, 
Indiana. 
Butlerville *.......... 
Fort Wayne*... 


Jefferson ville 
Laconia ..... 


Lafayette............ 
La Grange........... 


Logansport*...... 
Sunman~............... 


Maximum. 


| Maximum. | 
| Minimum. 
| Mean. 


| Mean. 


-<oo 


co 


88 
x 


Madison, Fort.. 


& 


igsees $8 


“ig 


MN ONY ON ON 


West Leaven worth* 


coo 

GE 
— 
° 


| Gailinas Spring. seal 59 3 
| Selden, Fort............ 


Nn 


8 


None 


McDonogh ........... 


N 
ee 


boo 
we 


| Penn Yan... 


° 
~ 


SE BETS 


N 

° 

“N 


SEY ESS 


nw 


S28 


Worcester 


Birmingham... 


. 


4 


Central College #.....| 


Conception 


88% 


ooo 


| Missoula, Fort. 
| Shaw, Fort............ 49 


DeSoto *. 63 
Fairbury*......... .... 56 


| Hay Springs 


| Meteorological record of voluntary observers, ete. —Continued. 


Temperature. 
Stations, ls 
| « 2 = 
Nebraska—Cont'd. 
LinCOIN 55 | O15 |} 
| Niobrara, Fort . 5t | 14.6, 1.00 
| Robinson, Fort........ S4 | 21.2 1.08 
| Sidney, Fort....... Or —I7 | 23.4 0.12 
| Tecumseh 49 —18 17.8 0.75) 
Yutan... | 12.3 | 0.35 | 
| 
Carson ERY 8 36.5 1.10 
| McDermit, Fort .. 49 9 | 3I.1 | 0.52 || 


New 


| Antrim *... 43 5-82 


Berlin Mitte $6 33 

Lake V illage. 3.59 | 
53 —25 19.9 5-43 


New Jersey. | 
Beverly.. 4° 28.9 | 2.30 
Clayton *..... «| 67 5 29.1 2.79 
s6 —4 | 24.7 6.21 
| Moorestow n. 2 | 23.4 2.92 
Paterson ...... 4 | 28.8 3.96 
Readington... 6 | 
| South Orange........... 60 | 8 28.7 13 
} Upper Montclair .....| $5 2 


New Mexico. 


Bayard, Fort ............ 76 17 | 43.9 


Union, Fort............. 69 —10 32.2 
Wingate, Fort......../ 51 | 3 | 3t.4 
New York. 


~ 


AUDUED 53 2 | 23,1 | 3 
Brooklyn OF | 31.3 | 2 
Columbus, Fort... 56 28.714 
Cooperstown *.. oe! | 18.0 | 3 
55 —12 | 22.7 I. 
« 52 | 20.1 | 4. 
Ithaca . SO | 22.9 | I 
Le Roy 56 | 21.22 
Madison Barracks .. 50 | 14.7 | 2 

| Menand .. 49 —14 | 19.6 2 
Niagara, Fort ........ 48 —4 | 23.0!) 0 

| 44 | 17.0 | §.39 

| Palmyra * 


9 


Setauket : 


| 24. 4.40 
| White Plains | 
North Carolina. 
| Chapel Hill.............. | 39.1 2.81 
Flat Rock 33-3 | 4.38 
Lincolnton ..... 32.7 2.35 
| Raleigh ........ 2.65 
| Reidsville... | 
| Wake Forest... 
| Weldon *. | 38.8 3.47 
Ohio. 
| Cleveland... 125.7 2.24 
| College Hill* ° 34.2 3.00 
| 32.7. 2.38 
| Garrettsville... 22.5 1.73 
62 | 22.9) 1.83 
| Jacksonborough® .. 60 | 24.6 1.85 
60 —Ir | 24.2 1.85 
| North Lewisburg ..... 64 —IO 23.2 3.05 
| Portsmouth 65 4 33.0 2.84 
| Ruggles 56 —8 23.2 1.90 
| Tiffina®... 59 —8 | 23.7. 1.75 
Tiffin }.... 60 | 1.67 
Wauseon . 59 —20 | 19.3 2.36 
Westerville... ...... 62 —I0 27.4 
West Milton*........... 65 —I3 | 26.7 3.50 
Yellow Springs.........60 —g9Q 26.2 2.40 


carried away; at Bluffton, in the same ‘county, the “Toledo, 
Saint Louis, and Kansas City Railroad bridge was partially 
destroyed. 

Chattanooga, Tennessee: an unusually heavy rain set in at 
10.35 a. m. of the 23d and continued for five hours, 3.34 inches 
falling in that time, flooding the lower part of the town to the 
| depth of four feet, and doing considerable damage to cellars 
and the first floors of dwellings. 


| Wellsborough * 


| Spokane, Fort 


j 


= 
Stations. = 
E 
« 

Oregon, 

Albany 50 
East Portland*. coves 47 
Eola * 34 
Klamath, Fort . 54 
La Grande ....... 45 
| Mount Angel. 04 

Pennsylvania. | 
200008 62 


Blooming Grove *.... 52 


Catawisea *............ 55 


Fallsington *......... 61 


|) Franklin®...........00 


44 
Grampian Hille *... 54 
Meadville * ........... 58 
Phillipsburg * ......... s9 
Quakertown* 
State College ... 


West Chester 


Wysox, 
Zionsville 
South Carolina. 
Kirkwood *............. 07 
66 
Spartanburg *........ 40 


|| Stateburg®.............! 71 


Tennessee. 
68 
Austin® ... ooo 
Milan. FO 

Teras. 

| Cleburne .............../ 82 


Corsicana 
Dallas*......... 
McIntosh, Fort... 84 
Midland 79 


Ringold, Fort ........ 93 
Silver Falls............. 78 
Vermont, 
Brattleborough......| 46 
Burlington ............ 49 


Charlotte 50 


Lunenbarg.............. 49 


Newport............ 
Post Milla* 
Poultney 44 


| 42 
Virginia, 

Bird's Nest*........... 7° 

Bruington .., ......... 65 


Dale Enterprise* 63 
66 


| Monroe, Fort........., 65 
cures | 69 


|| Snowville.. 


Summit. 

University ‘of Va.. 61 
| Variety Mills.. 65 

Wytheville. ............ 62 


Washington Territory. 
Bainbridge Island * 52 
Kenewick . 


Tacoma *......... 50 
Townsend, Fort ...... 54 
Walla Waila, Fort. 56 
West Virginia. 
Clarksburg ........... 61 
Helvetia*........ 


| Middlebrook.... 
Parkersburg...... 66 
Wisconsin. 
Delavan ..... 40 
Embarras 44 


|| Fond du Lac*........) 41 


Wausau 
Wyoming. | 


| Camp Sheridan ...... 40 


Laramie, Fort 59 


Temperature. 


Minimum. 
Bainfall. 


ve 


wo 


ou 


21 
| Temperature. i Temperature. 
| = Inches 
| a 
25 | 41.0! 9.86 
e@ Inches Iowa. | © | Inches —1 30.7 4.44 
76 | 10 3 5 | 2.00 27 | 43.0 15.36 
| 0.73 33.1 0.52 
1.2 —f 19.8 
Ark 
California. 8.9 | 2.30 —12 | 
76 | | 22.1 
| 66 | —5 | 25.0 
75 —12 21.8 
66 I 27.0 5 
53 | 24.0 
45 —l4 24.2 
| 30 62 2 | 28.1 
64 41 7 5 23.4 | 
60 35 | 49.4 16 43 
68 | 37 | 8 | 3 
69 22 | 48.7 3t | 37 Vie, 
78 26 | $1.4 12 | 42 
OS 20 44. 
70 | 96 3 | 35-5 Fal 
79 | 37 S4-7 2 | 38.8 | 
| 30 54.0 | 37-3 
} 
79 —13 | 26.9 17 | 48.8 | 0.28 ; 
47 | 24.5 o | 38.0 0.43 
49 —16 | 18.1 6 | { 
bes 18 | $3.4 trace, 
7 41.7 0.00 
36 — 8.6 Maine. 10 | 49.0 1.09 
Cornish ®............... 48 | 16. 23 | 58.4 trace. 
49 —33 | 17-4 Gardiner ...... .......... 45 |—23 | SERCO. 
22 —45 —13.1 Kent's Hill............ 43 —19 | 12.8 
........--.-| 32 —38 2.7 Maryland. —I7 | 18.1 | 1.87 
2 o | 14.2 | 2.40 
13.3 | 3.0 
—30 11.3 | 5.88 
—42 8.2 | t.10 
—20 15.5 | 3-97 
—24 | 12.9 | 5-50 
13 | 38.9 | 2.70 Bie 
© | 33.6 | 2.42 
17 | 39.0 | 1.79 
1 | 32.9 | 2.16 
2 3 29. 0.16 : 
28 | 30.8 5.81 
14 | 36.0 | 18 | 41.2 | 3.80 ak 
29 Me FOTE —29 | 6.4 | 1.63 
| East Saginaw ......./ 45 —13 | 19-5 | 4.89 | 29.4 | 1.63 
—18 | 23.9 Hudaon® | 1.05 6 | 25.6 
—20 | 23.0 Kalamazoo ..... 45 | 27 © | 2.23 — 3 | 30.9 | 1.54 
| 19.9 LANAING 43 | 20 | 18.3 | 3.36 4 
Mattoon * OF | 24.0 §5 | 1.03 —37 | 11.6 | 4.05 
Pekin —27 | 17.0 Swartz Creek .......... 53 —25 | 17-3 2.62 —36 | 2.0 | 2,05 
3 | 21.0 Thornville —-22 | 19.2 | 2.30 8.9 | 1.26 
42 Traverse City.........| 39 15 | 4.06 Madison ...... .. 39 —29 | 10.0 | 3.09 
Rockford®.... .......| 40 —30 | 12.7 Minnesoia. Manitowoc ............ 37 —18 | 13.8 | 1.82 
46 —26 | 1§.2 | Minneapolis............ 23 \—34 | 0.2 | 35 —36 5-0 | 1.54 
South Evanston .......) 46 —22 Snelling, Fort......... 32. |—42 |—1.1 | | 
43 | | | —21 \18.3 | 7.70 
Windsor ...... 60 | 21. 60 | | 24-4 | 0.29 
| 7 1.98 | 7 | 22.0 | 0.43 
| 34-9 i" 
9 | 34 ringfield *..........., 50 | 34-5 | 2.00 
j—so | 8.6 | 1.20 
6 —13 24.0 3.38 9 | 25.6 | 1420 
60 | 24.0 | 1.29 —34 
62 § | 31.6 | 3.73 
63 — | 29.0 3.60 | 20 16.8 0.90 
62 —33 | 20.1 1.18 
$4 —I6 | 19.0 0.89 —23 | 10.8 | 0.33 = 
64 | 22.4 2.85 | j—-20 | 29.8 | 0.30 
60 —I7 | 21.2 2.02 | Fre it* $0 | 0679 
60 26.2 3.13 46 |—27 } 20.9 | 1.03 
64 —7 | 90.4' 4.1 1 §0 | 17.1! 0.81 
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Rynd Farm, Venango county, Pennsylvania: on the 24th | 
an ice gorge, two miles long, formed in Oil Creek, causing the | 
water to rise rapidly and submerge all the low land in the, 
vicinity. 

Machias, Washington county, Maine: on the 28th and 29th | 
very heavy rain fell, melting the snow that covered the ground | 
to a depth of twenty inches, and causing an extensive flood. | 

Portland, Oregon: the total rainfall of this station for the 
month waa 12.31 inches; on the 23d 2.50 inches fell in sixteen 
hours. From 10 a. m. to 4p. m. of that date the rainfall was 
unusually heavy, causing Tanner Creek, a small stream flowing 
through the western portion of the city, to overflow its banks 
and carry away wooden sidewalks, fences, and numerous small 
shanties occupied by Chinese; one person was drowned. 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

Saint Vincent, Minnesota: at 9.50 p. m. of the 18th an an- 
roral light was observed faintly tinging the northern sky. As) 
the night advanced the display increased in magnitude and- 
brilliancy, illuminating at midnight the whole of the northern 
sky; at times broad, reddish colored streamers would ascend 
rapidly toward the zenith. The light was most brilliant at 
12.18 a. m. of the 19th, after which it began to fade. The ob- 
server at this place states that at 11.20 p. m. of the 24th the 
indications of an electrical disturbance were manifested by a | 
humming noise made by the telegraph wire running into me) 
office and the imperfect working of the telegraph instraments. 
Shortly after, an auroral light became visible above the north- 
ern horizon; the display increased in magnitude and assumed | 
the form of a bright red arch resting upon a dark base, alti- | 
tude 15°. The aurora remained in this position until 12.10 a. | 
m. of the 25th, when a second arch began forming under the | 
first; at about 1 a. m. the two arches blended into a diffuse | 
pink light. The display ended at 2 a. m. 

Lyons, Wayne county, New York: a diffuse auroral light 
was visible between 10 p. m. and midnight of the 22d. 

Auroral displays were also observed at the following places: 

7th.—Albany, New York. 

14th and 15th.— Dudley, Massachusetts ; Escanaba, Michigan. | 
16th.—Fort Totten, Dakota; Gardiner, Maine; Wellsbor- | 
ough, Pennsylvania. 

L7th.—Fort Totten, Dakota. 

18th.—Kent’s Hill and Gardiner, Maine. 

20th—Wellsborough, Pennsylvania. 

22.— Fort Buford and Webster, Dakota; Duluth and Moor- 
head, Minnesota. 

23d.—Bismarek, Dakota. 

24th.—Pekin, Illinois. 

25th.—Fort Totten and Fort Buford, Dakota. 


Massachusetts.—Blue Hill Observatory, Cambridge, and Mil- 


ton, 24th; Fall River, 26th. 

Michigan.—Kalamazoo and Mottville, 22d. 

Minnesota.— Saint Vincent, 10th. 

Mississippi.—Vicksburg, 22d, 23d, 28th. 

Missouri.—Centreville, Central College, and Conception, 22d. 

North Carolina.—Kitty Hawk and Hatteras, 13th; Smith- 
ville and West Point, 14th; Flat Rock, 23d. 

Ohio.—College Hill, Jacksonborough, West Milton, and Yel- 
low Springs, 13th. 

Oregon.—Mount Angel, 15th. 

South Carolina.—Charleston, 13th, 29th; Spartanburg, 23d. 

Tennessee.—Austin and Chattanooga, 13th; Milan, 13th, 
22d, 28th; Nashville, 13th, 23d; Knoxville, 23d, 24th; Ash- 
wood, 13th, 28th. 

Texas.—Clebarne, Dallas, and New Ulm, 22d. 

Wisconsin.—Delavan, Fond du Lac, Madison, and Manito- 
woe, 21st. 

ELECTROMETER READINGS. 

Observations of the electrical potential of the atmosphere 
have been continued during the month of January, 1887, as 
usual. At Washington City, in a series of simultaneous ob- 


servations at the top of the Washington Monument and at the 


Signal Office on January 28th, the following values were ob- 


tained: 


= = > 

Time. B = Time. | & Remarks. 

a = = | 

Volts. | Volts. | Volts. | Volts. | Volts. | Volts. | 
Po eee 375 162 | 213 | 2p. M...........) 450 iso , 300 Wind, wew.; sky about 
1.05 P. M 225 144 8r 2.05p.m.....| 500) 138) 362/ nine-tenths covered 
1.10 M ....... 132 168 | 210p.m 500 144) 456 with  cirro-stratue 
1.15 300 1260 «61174 | 2.16 p.m.....) S00) 126) 374 clouds. At the Mon- 
1.20 350 126) 124 | 2.20p. m...... 243 ument, wind blow- 
Be «132 | «2168 225 p.m.....) 325 96 229/| ing strongly on the 
p. m 425 287 | 2.30p. m...... | 450 96 collector. very 
1.35 P- m 250 132. «118 235p.m.....) 102, 398/ feeble spark could be 
1.40 P. ™ ....... 375 | 237 || 2.40p. m...... 500 380 obtained after2p m. 
1.45 ....... 425 293 | 245Pp.m 500 152 «60338 on “ grounding” the 
1.50 Pp. m....... 375 | 2.50 p. m...... 500 | 180 320 needle. 
1.55 P. M ....... 375 | 1:6 219 | 2.55 p. m ...... 500 | 186 314 
3 m.. 500 192, | 


In the regular series of observations, negative values were 


|obtained at 9 and 11 a. m on the 10th, during clear weather 


with brisk northwesterly winds, and do not appear to be re- 
concilable with any noted change in the weather; on the 17th, 
preceding and during rain; on the 24th, during rain and dur- 
ing the commencement of snow; on the 26th, small values, 


during light rain; and on the 29th, during rain. Snow was 
generally accompanied by positive values. 


At Baltimore, Maryland, a continuous photographic record 


26th and 29th.—Pekin, Illinois. ‘has been obtained, and the following notes are abstracted from 
THUNDER-STORMS. the observer’s report: “There have been, during the month, 

Thunder-storms are reported to have occurred in the various four electrical storms. The first began with a rapidly increas- 
states and territories during the month, as follows: ing positive potential at 7 p. m. on Deéember 3l1st, which be- 
Alabama.— Montgomery, 13th, 23d; Livingston, 13th, 29th; | came normal at 9 a. m. of January Ist. Fluctuations, rapidly 
Mobile, 23d. alternating in sign, and in magnitude far beyond 1,000 volts, oc- 
Arkansas.—Little Rock and Lead Hill, 22d. curred until 12.30 a. m., followed by smaller oscillations until 
Florida.— Merritt's, Island, Ist, 13th, l4th; Key West, 7th; 3.30 a. m., from which time until 6.30 a. m. the curve is nor- 
Limona, 13th; Archer, 13th, 14th, 23d; Duke and Sanford,/mal. A sudden fall to a negative value of 900 volts then oc- 
14th; Cedar Keys and Pensacola, 23d. /curs, and the potential remains negative until 9a.m. Snow 
Georgia.—Quitman, 12th, 14th, 23d; Savannah, 13th; Mill- began at 1.30 p. m. on December 30th, changing to rain, which 
edgeville, 15th, 23d; Atlanta and Forsyth, 23d, ended at 9.15 a. m. January Ist. The second disturbance be- 
/Uinois.—Chicago, Collinsville, Manhattan, Pekin, and gan, with a sharply falling potential, at 7 p.m. on January 
Peoria, 22d. 13th, and ended at 5.30 a.m.of the 14th. The most violent 
Indiana,—Butlerville, Laconia, Sunman, and Vevay, 13th. | fluctuations occurred from midnight until 1.30 a. m. Rain 
Towa.—-Dubuque, Monticello, and Cedar Rapidsa, 21st, 22d; began at 6.55 p. m. on the 13th and ended on the a. m. of the 
Cedar Rapids 6, Fort Madison, Independence, and Oskaloosa, 14th. The third period of disturbance was preceded by aslowly 
22d. falling potential from noon of the 16th until noon of the 17th, 
Kansas.— Allison, 19th; Independence and Wellington, 22d. when occurred a sudden drop to a negative value of 800 volts, 
Kentucky.— Louisville, 13th. followed by slow fluctuations until 5 p. m., when the curve be- 


Lowisiana.-—Grand Coteau, 22d, 23d, 28th, 29th; Shreveport, came normal. Rain began at 10.55 a. m. and ended at 4.10 p. 
22d, 2th; New Orleans, 23d. 


'm. of the 17th instant. The fourth, a storm of great violence, 
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custtenel pent 3a a.m. to3 p.m. of the 24th. At the former OPTICAL PHENOMENA. 
time vig oe suddenly rose to a very high value, and re- SOLAR HALOS. 
maine yond the scale limit until 5 a. m., when if rapidly 
fell to 700 volts negative. Oscillations from positive to nega- the various states and 
tive continue until 1.20 p. m., when the potential becomes posi- Aled —4th 19th, 20th, 26th 27th. 
tive, reaching an observed value of 2,500 volts, becoming nor-, ali forni Ist, a. 4th 
mal at3 p.m. Rain began on the morning of the 24th, turn- 
ing to snow at 11.45 a. m. and ending at 2.50 p. m.” ein ae 8th, 13th. 19th 
At New Haven, Connecticut, negative values were obtained eek ‘ 16th. 31st 
on December 31st, during sleet; on January Ist, during rains) of "och 
on the 14th, during rain; onthe 17th, during rain; onthe 24th,) 
during rain; on the 29th,duringrain. Snow was accompanied) 
by positive values on the 4th, 5th, 15th, and Idaho “oth 
26th. ‘ ‘ 
At Besten, Massachusetts negative values were recorded to 3d, 5th to 11th, 13th, 16th, 18th, 21st, 24th, 
on January 4th, in advance of, and during, snow; at 1 p. m. | I: 
on the 5th, six hours in advance of rain; on January 9th, pre-| 12th. 17th. 18th, 25tl 
ceding, snow; on January 24th, during rain, PTe- 30th. a, OLN, 1, L7th, 18th, 25th, 
ceding thunder by two hours; on the 26th, at 9 and 11 a.m. ‘ amb < 
preceding snow, beginning at 11.15a.m. Thuson all these dates | Es acta, 18th, 19th, 21st, 25th, 26th, 27th, 29th, 30th, 
the electrometer indications might have been successfully used “yy ‘ ‘ ‘ 
in the prediction of coming weather changes. Rain occ 
on December 31st and January Ist, ending at 2.10 p.m. of the | Maa, h. 23d. 
Rain on the 6th from 11 a. m. until 1 p.m., preceded by snow, | Sietdeh ta " 4, 17th, 20th, Zist, 22d, 26th, 30th. 
was accompanied by low positive values. Snow and rain on’ eB 14th. 17th. 
the 14th and 17th were accompanied by low positive talues. N ‘obs 
On the 24th rain began 7 a. m., ending at 8.45 a. m., be- Nevada “od. 
ginning again at 9.05 and continuing throughout the day. ri men ‘ 
Two loud peals of thunder were at 130 p- m. The 
values noted for the four observations were, respectively, 14.0, New 19th, 26th. ‘ 
—31.6, 20.2, and 30.8 volts. On the 28th light drizzling cain North Cc ane pny ith, 8th, 13th, 20th, 25th, 27th, 30th. 
began at 12.30 p.m. and continued until 2.15 p.m. A nega- Ohio moe ‘Gth ” f h h h. 2 P 
tive was observed at 10 a. m., or two and a half hours | parma ns a, 7th, Sth, 11th, 16th, Zist, 26th. 
in advance of the commencement of "the rain. Snow, as was 0 Fah ” 
said above, in several cases was preceded, sufficiently ‘long ith, 8th, 14th, 25th, 
be of value in prediction of the weather, by negative values, | 1 paren od. 38 » Ath, Gth, 13th, 19th, 26th. 9 on 
and in all cases by a fall in the value of the potential. At | 97 ‘ggg -—2d, 3d, 4th, 6th, 7th, 14th, 16th, 19th, 21st, 23d, 
Columbus, Ohio, negative values were recorded only on the) 
14th, with threatening weather and rain, and on the 28th, | Sang ay ‘ 
daring fine rain. Snow at this station was generally accom- | 
panied by positive values. F teconsin.— lak, 3d, 5th, 6th, 7th, 9th, 10th, 14th, 17th, 18th, 
At Ithaca, New York, snow on January Ist, 5th, and 7th, 21st, 25h. 37th, 20th. 
was accompanied by positive values. On January 10th light | LUNAR HALOS. 
snow began at 8.45 a. m., ending at 10 a. m. The values at’ Lunar halos were observed in the various states and terri- 
the 9 and 11 a. m. observations being, respectively, negative tories during the month, as follows: 
130 volts, and positive 40 volts. On January 13th negative Arizona.—\st to 5th, 12th, 30th. 
values precede the snow by five hours; on the 15th, during, Arkansas.—5th, 6th, 30th. 
the continuance of snow all that day and the next, the v alues | California.—1st to 6th, 11th, 29th. 
remain negative, when, as a rule, during continued snow, values| Colorado.—2d to 5th, 7th, 8th, 15th. 
which are at first negative change to positive, often of Connecticut.—6th, 7th, 8th, 11th, 31st. 
very high value. On the 17th negative indications precede Dakota.—\st, 3d to 8th, 10th, 1th, 15th, 16th, 29th, 30th, 
rain four hours. Snow on the 18th is accompanied by high | 31st. 
positive values. On the 19th and 20th, during cloudy weather,| Pelaware.—11th. 
negative values are recorded, from which snow might have District of Columbia.—ith. 
been anticipated on either date. Snow on the 21st was acecom- —- Florida.—6th, 10th, 31st. 
panied by negative, and preceded by low positive values. | Georgia.—4th, 6th, 30th. 
On the 24th negative values were obtained during snow; on =‘ [llinois.—1st, 3d, 4th, Sth, 7th to 12th, 29th, 30th. 
the 26th, low, changing to high positive values, were recorded) Jndiana.—3d, 5th, 7th, LOth, llth, 27th, 29th, 30th. 
during snow; and on the 28th negative values were obtained) Jowa.—3d, 5th, 1th, 16th, 17th, 29th, 31st. 
daring threatening weather. | Kansas.—\st, 3d, 5th, 6th, 7th, 10th, 14th, 18th, 19th, 21st, 
Chart vi shows the observations made at the different sta- 20th. 30th, 31st. 
tions during the month of January. Kentucky.—3d. 
There would seem to be at ail four stations some slight Louisiana.—1st, 3d, 8th, 29th. 
agreement as to the dates of negative values, particularly on Maine.—7th, Sth, 31st. 
January 24th. Maryland.—4th, 6th, 7th. 
As the observations at present embrace but a part of the | Massachusetts.—4th, 6th, 7th, 8th, 11th. 
days, and are made at different elevations, and under differing, Michigan.—2d, 3d, 4th, 7th to 10th, 13th, 18th, 19th, 29th. 
conditions, it is hardly worth while to do more, in the discus-| Minnesota.—2d, 3d, Sth, 8th, 10th, 11th, 20th, 31st. 
sion of these results at present, than to call attention to some! Missouri.—dth, 7th, 12th, 30th, 31st. 
of the most general correspondences. | Montana.—3d, 5th, 9th, 10th. 
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Nebraska.—2d, 4th, 5th, 6th, 9th, 10th, 11th, 13th, 17th, 29th, | house at Block Island, Rhode Island, who states that it was 
30th. visible about one minute and disappeared seaward. The 
Nevada.—Ath. observer at Eastport, Maine, states that at 5.15 p. m. of the 
New Hampshire.—\st, 6th, 7th, 8th, 11th. 3d a large meteor passed over that station from southwest to 
New Jersey.—Ath, 6th, 7th, 8th, llth, 13th, 31st. northeast, and was remarkable not only for its brillianey but 
New Mexico.—Ath. for the length of time that it was visible, about fifty seconds. 
New York.—4th to 8th, 10th, 11th. Riverside, San Bernardino county, California: Mr. A. K. 
North Carolina.—2d, 4th, 6th, 8th. Holt, voluntary observer at this place, furnishes the following 
Ohio.—I\st to 6th, 8th, LOth to 13th, 16th, 27th to 31st. descriptions of meteors observed by him during the month: 
Oregon.—I\st to 5th, 8th, L0th, 14th. ‘‘At exactly 7 o’clock (standard time), January 10th, a very 
Pennsylvania.—4th, 5th, 7th, 8th, 11th, 12th, 13th, 16th, 20th, bright meteor, like an immense ball of metal at white heat, 
25th. appeared in the southeast about 10° above the horizon, moving 
Rhode Island.—i7th, 8th, 11th. from the north. In a few moments it exploded, scattering fire 
South Carolina.—2d to 7th, 28th, 30th. ‘in every direction. The meteor was so bright that it cast a 
Tennessee. —2d to 7th. very clearly defined shadow, dimming the light of the full 
Texas.—2d to 6th, 8th. moon that was shining brightly at the time. On the evening 
Utah,.—2d. of January 20th, at 7.32 (standard time), an extraordinarily 
Vermont.—4th, 6th, 7th, 8th, 11th. bright meteor passed over from south to north, near the zenith, 
Virginia.—4th, 6th, 7th, 8th, 10th, llth, 14th, 21st, 3lst. | followed by a white trail thirty-five to forty degrees in length, 
Washington Territory.—7th, 16th. giving the phenomenon the appearance of an immense bar of 
West Virginia.—4th, 6th. | molten iron traversing the sky, the head of which continually 
Wisconsin.—4th to 12th, 27th, 29th, 30th. _ threw off corruscations of fire.” Reports of this meteor have 


The phases of the moon (Washington mean time) during | been received from points one hundred and twenty-five miles 


January, as given in “The American Ephemeris and Naa- 
tical Almanac ”’ for 1887, are as follows: New moon, 23d, 9 h. 
52.9 m.; first quarter, Ist, 19 h. 12.3 m., and 31st, 15 h. 18.6 m.; | 
fall moon, 9th, 5 h. 24.0 m. last quarter, 15th, 22 h. 13.8 m.;) 
perigee, llth, 12.9 h.; apogee, 27th, 13.6 h. 
MIRAGE. 
Mirages were observed during the month at the following | 
laces : 
Dakota.—Henry and Webster, 27th. 
Kansas.— Belleville, 9th; Salina, 15th, 17th, 18th, 24th, 29th. 
Nebraska.—Marquette, 9th, 10th, 12th, 13th, 19th, 20th, 21st, 
26th ; Genoa, 9th. 
Arizona. Willeox, mirage seen nearly every day of the | 
month. 


MISCELLANEOUS PHENOMENA. 
FOREST AND PRAIRIE FIRES. ‘ 


Taylor, Williamson county, Texas: on the afternoon of the | 
14th a large area of prairie land, a few miles north of this place, | 
was burned over. Five thousand sheep were surrounded by 
the fire; five hundred were killed and a large number injured. | 

Tahlequah, Indian Territory: a disastrous prairie fire oc- | 
curred two miles north of this place on the afternoon of the | 
19th. The wind was blowing a gale at the time, causing the | 
fire to spread rapidly and burn everything in its path; fences, | 
hay, and out-buildings were destroyed, as well as many acres 
of prairie grass. 

Bureka Springs, Carroll county, Arkansas: on the 18th, 19th, 
and 20th extensive forest fires were burning near this town. 
On the 20th the fire spread to the outskirts of the town and 
consumed two frame dwellings. 

Forest and prairie fires were also reported from the follow- 
ing places: 

Fort Reno, Indian Territory: prairie fires, 11th, 12th, 15th, 
19th, 20th. 

Fort Supply, Indian Territory: prairie fires, 19th, 20th, 
2lat, 27th, 28th. 

Fort Sill, Indian Territory: prairie fire, 19th. 

Silver Falls, Texas: prairie fires, 14th, 25th to 29th. 

Duke, Florida: forest fire, 18th. 

METEORS. 

Oroville, Butte county, California: on the 2d, at 8 p. m., a 
meteor, of greenish color, started from a point about 30° west 
of the zenith and moved westward; as it progressed the color 
changed to red, and the meteor burst with a loud report. 

Rockport, Essex county, Massachusetts: at 5.15 p. m. of the 
3d a large and brilliant meteor passed over this town, moving 
from west to east; it was visible fully one minute. This 
meteor was also seen by the keeper of the breakwater light- 


south and sixty miles north of Riverside. 

Cape Henlopen, Delaware: a brilliant meteor, about the size 
of an orange, and followered by a long train, was observed at 
10 p. m. of the 23d, moving from north to south. 

Meteors were also reported from the various stations, as fol- 


lows: 


Arizona.—Yuma, 10th. 

Indiana.—Logansport, 10th; Butlerville, 20th; Vevay, 29th. 

Towa.—Monticello, 5th, 14th. 

Kansas.— Wakefield, 4th; Salina, 4th, 28th, 29th; Wyan- 
dotte, 26th; El Dorado, 30th. 

Massachusetts.—Dudley, Ist; Fall River, 3d. 

Nebraska.—Fremont, 30th. 

New Hampshire.—Berlin Mills, 3d. 

New Jersey.—Beverly, 10th; Dover, 21st; Clayton, 31st. 

Ohio.—Jackson borough, 27th. 

Oregon.—Linkville, 2d; Lakeview, 17th. 

South Carolina.—Stateburg, 24th, 25th. 

Texas.—Cleburne, 15th. 

Virginia.—Rappahannock, 11th. 

West Virginia.— Middlebrook, 26th. 

MIGRATION OF BIRDS. 


Geese flying southward.—Fort Reno, Indian Territory, 7th; 
Ashwood, Tennessee, 8th; Tatoosh Island, Washington Terri- 
tory, 9th; Linkville, Oregon, 16th. 

Geese flying northward.— Austin, Tennessee, and Marion, Vir- 
ginia, 2d; Chattanooga, Tennessee, 8th; Salina, Kansas, and 
Fort Reno, Indian Territory, 15th; Stockham, Nebraska, 21st, 
24th; Fort Madison, lowa, 23d to 27th, 31st. 

POLAR BANDS. 

Polar bands were reported from the following stations: 

Arkansas.—Lead Hill, 12th. 

California.—Keeler, Ist, 4th, 5th, 25th. 

Colorado.—Montrose, 24th, 31st. 

Florida.—Archer, 20th, 28th, 30th. 

Tllinois.—Riley, 3d, 6th, 9th. 

Towa.—Cedar Rapids, 4th, 26th, 29th. 

Kansas.—Allison, 5th; Salina, 14th, 15th, 17th, 23d, 29th. 

Maine.—Gardiner, 7th, 9th, 11th, 13th. 

Ohio.— Wauseon, 6th, 7th, 10th, 16th; Napoleon, 6th, 7th, 
10th, 2ist, 27th. 

Tennessee.— Nashville, 5th, 6th. 

Texas.—Abilene, 5th, 18th. 

Virginia.—Dale Enterprise, 12th. 

SAND STORMS. 

Fort Grant, Arizona: a southeasterly gale set in at 11 a. m. 
of the 17th and continued until midnight, the wind blowing at 
a rate varying from thirty to forty-two miles per hour. The 
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high wind raised dense clouds of sand which nearly obscured : predictions were made by 2d Lieutenant W. A. Glassford, Sig- 
the sun. jnal. Corps, U. 8. Army, Assistant; they were verified by 2d 
Abilene, Texas: during the 18th fresh southwest winds pre- Lieutenant F. M. M. Beall, Signal Corps, U. 8. Army, Assist- 
vailed, increasing in force at night, and accompanied by heavy ant. The percentages for the different districts are: Wash- 
clouds of sand and dust. Onthe 19th a southwesterly gale set | ington Territory, 76.89; Oregon, 68.15; northern California, 
in, filling the atmosphere with sand to such an extent that the | 78.05; southern California, 82.15. 
sun could not be seen until CAUTIONARY SIGNALS. 
throughout the remainder of the day the sky was obscured to OF the total number of signals ordered during January, 
an altitude of 45° above the horizon. High winds, with heavy 1387 it was practical to determine the verifications of one hun. 
clouds of sand and dust, occurred also on the 7th, 16th, 19th, | greq and fifty-two; of these, one hundred and thirty-three, or 
25th, and 29th. ; ‘ 87.50 per cent., were fully verified both as to direction and ve- 
Sand storms also occurred at the following stations : = locity. Number of signals ordered for northeast winds, one; 
Rio Grande City, Texas, 17th, 19th, 20th, 21st, 23d, 27th. — verified, none. Number of signals ordered for southwest winds, 


Midland, Texas, 7th, 12th, 16th, 20th, 22d, 25th, 30th. twenty-one; fully verified both as to direction and velocity, 
Corsicana, Texas, 19th. twenty, or 95.24 percent. Number of signals ordered for north- 
Keeler, California, 27th. west winds, ninety-nine; fully verified both as to direction and 

SUN SPOTS. velocity, eighty-six, or 86.87 per cent. Number of signals 


ordered for winds without regard to direction, thirty-one; 


Ohio, reports having observed sun spots on the 3d, 22d, 24th verified, twenty-seven, or 87.10 per cent. Number of signals 
and 29th. noe ’/ ordered late, i. ¢., after the verifying velocity had begun, 


M. A. Veeder, M. D., of Lyons, New York, gives the follow- eighteen, or 11.84 per cent. 
ing observations in regard to points of the character indicated |! addition to the above, three hundred and forty-one signals 
on page 296: was impracticable to determine. 

| In forty-one instances winds were reported which would have 

On January 10th the ship “‘ Constance” was struck by lightning, in latitude | justified the display of cautionary signals, but for which no 
tee earthquake | signals were ordered, and in four instances winds which would 
San Francisco. The suspended magnet, as observed at Lyons, New York, at have justified the display of on-shore signals, but for which 
once acquired an average deflection of about a degree and a half westward, "0 signals were ordered. 
the daily range of movement from the point thus established being less than a | COLD-WAVE SIGNALS. 


quarter of a degree. This continued until February Ist, when a very active | ‘ 
solar disturbance came into view by rotation, and unusual electrical storms oc- | Total number of cold-wave signals ordered, the verifications 


curred in the Ohio Valley and eastward, continuing from February Ist to Feb- | of which were determined, was two hundred and seventy-six ; 
ruary 4th, and was followed by earthquake shocks in Indiana on the 6th. On| verified, two hundred, or 72.10 per cent. Seventy-two signals 
February Ist the range of movement of the magnet increased, until on the 5th | were ordered, the verifications of which it was impracticable 


it was a degree and a half, the magnet then returning for the first time to the |t) determine. In addition to the above, in twelve hundred and 


Mr. H. Gowey, of North Lewisburg, Champaign county, 


position it had occupied previous to January 11th. 
- sixty-seven instances, the signals ordered from this oftice were 
VERIFICATIONS. | repeated by the observers at the regular stations to towns in 
INDICATIONS. their vicinity. The verifications of these it was impracticable 
The predictions for January, 1887, were made by 2d Lieu- to determine. 

tenant F. M. M. Beall, Signal Corps, U. S. Army, Assistant, | RAILWAY WEATHER SIGNALS. 

and were verified by 2d Lieutenant Frank Greene, Signal PP. H. Mell, jr., director of the “Alabama Weather Service,” 
Corps, U. 8. Army, Assistant. ‘in the report for January, 1887, states: 


The detailed comparison of the tri-daily indications for | The verification of predictions for the whole area was 71 per cent. for 
January, 1887, with the telegraphic reports of the twenty-| temperature, and 83.4 per cent. for weather. 
four hours for which the indications were prepared, shows The comptes system : and North; Mont 
eneral average percentage of verifications to be 73.63. The gomery and Mobile; Mobile and Girard; Georgia Pacific; East Tennessee, 
OR | and Western; Atlanta and West Point of Georgia; Northeastern of Georgia ; 
wind, 70.26; temperature, 76.25. By states, etc., the Per- | Western and Atlantic; East Tennessee, Virginia and Georgia system in 
centages are: For Maine, 69.68; New Hampshire, 70.40; Ver- | Georgia; Montgomery and Eufaula ; she and Selma; Pensacola and 
mont, 67.18; Massachusetts, 70.27; Rhode Island, 67.68; Con- | Atlantic; the cities of Milledgeville, Georgia, and Talladega, Alabama. 
necticut, 70.31; New York, 72.69; Pennsylvania, 73.17; New| ‘The following is from the “ Bulletin of the New England 
Jersey, 77.63; Delaware, 74.60; Maryland, 76.50; District of Meteorological Society ’’ for January, 1887: 
Columbia, 73.71; Virginia, 73.61; North Carolina, 78.28; South; ~— ; 1 i 
Carolina, 78.15; Georgia, 81.32; Florida, 75.60 ; Alabama, F Mgr yg -nigdon eee signals at New Haven was 83.9 per cent. for tempera- 
76.53; Mississippi, 72.03; Louisiana, 72.02; Texas, 73.71; 
kansas, 74.25; Tennessee, 75.00; Kentucky, 74.09; Ohio, 71.91; SUMMARY FOR THE YEAR 1836. 
West Virginia, 63.84; Indiana, 74.19; Illinois, 76.37; Michi-| In the accompanying table are given for Signal Service sta- 
gan, 75.19; Wisconsin, 72.61; Minnesota, 77.18; Iowa, 75.59; | tions the normal annual temperatures, as deduced from ob- 
Kansas, 74.38; Nebraska, 70.97; Missouri, 79.27; Colorado, servations covering periods of from six to sixteen years; the 
63.47; east Dakota, 68.77. /mean temperature of the year 1886 with the departures from 
There were seventeen omissions to predict, ont of 9,951, or the normal; the maximum and minimum temperature of 1886 
0.17 per cent. Of the 9,934 predictions that have been made, with the dates of occurrence; the normal yearly precipitation 
eight hundred and eighty-eight, or 8.94 per cent., are con-| for each station; the total precipitation of 1886 and the de- 
sidered to have entirely failed; six hundred and forty six, or | partures from the normal. 
6.50 per cent., were one-fourth verified ; 1,809, or 18.21 per cent.,) The mean temperature of the year 1886 is exhibited by the 
were one-half verified; 1,661, or 16.72 per cent., were three-| dotted isothermal lines on chart vii; on the same chart are 
fourths verified; 4,930, or 49.63 per cent., were fully verified, | also shown, by the heavy unbroken line, the region in which 
so far as can be ascertained from the tri-daily reports. ‘the mean temperature of the year 1886 coincides with the nor- 
Below are given for the Pacific coast the percentages of | mal, and, by the light unbroken lines, the departures, either 
indications verified for December, 1886; this data was re-| above or below. The total precipitation of the year 1886 is 
ceived too late for publication in the REVIEW of that date. The shown on chart viii; in addition to the reports from Signal 
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Service stations, data from the reports of all voluntary observers 
and stations of the different state weather services having com- 
plete records for the year have been used in preparing this 
chart. 

Au examination of chart vii will show that the mean tem- 
peratare of the year 1886 is below the normal in all districts 
east of the Mississippi River, and in Arkansas, Louisiana, and 
eastern Texas; within this area four stations only have a mean 
temperature greater than the normal, viz., Mount Washing- 
ton, New Hampshire; Chicago, Illinois; Detroit and Macki- 
naw City, Michigan. The temperature of the year is especially 
low in Florida and the south Atlantic and east Gulf states; | 
in these districts the departures range from 3°.3 at Cedar | 
Keys, Florida, and Nashville, Tennessee, to 0°.8 at Palestine, | 
Texas. 

The mean temperature of the year 1886 is below the normal | 
at every Signal Service station south of the thirty-eighth | 
parallel and east of the one hundredth meridian. To the 
westward of the Mississippi River, except in Arkansas, Lou- 
isiana, and eastern Texas, the mean temperature of the year | 
is generally normal or slightly above, the greater departures | 
oceurring in Dakota and Montana, where they average only 
1°.2, and range from 2°.1 at Fort Maginnis, Montana, and | 
Deadwood, Dakota, to 0°.3 at Huron, Dakota. In southern | 
California, southern Arizona, southern New Mexico, and at the | 
stations of Sacramento, California, Winnemucea, Nev ada, and | 
Santa Fé, New Mexico, the temperature is slightly below the 
normal, 

The precipitation of the year is below the normal at nearly | 
all Signal Service stations, except those situated in Rhode | 
Island, Connecticut, southern New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, Virginia, West Virginia, eastern 
‘Tennessee, eastern Kentucky, and southern Ohio; at all sta- 
tions in these states and parts of states an excess of precipita. | 
tion occurs, except at New Haven, Connecticut, Philadelphia, | 
Pennsylvania, and Cape Henry, Virginia. In Maryland, the | 
District of Columbia, and in the mountainous districts of the 


states of Virginia, West Virginia, and North Carolina, the | * 


exeess is over nine inches; at Washington City, it is nearly | 
fifteen inches. 

In Lowa, southeastern Minnesota, southwestern Wisconsin, | 
northern [llinois, northern Indiana, northern Missouri, north- 
eastern Kansas, and southeastern Nebraska, the precipitation | 
of the year is more than ten inches below the normal; at Leav- 
enworth, Kansas, the deficiency is 17.05 inches; at Omaha, | 
Nebraska, it is 15.80 inches. During January, February, and | 
March the rainfall of this area was about normal ; in April it 
was below the normal, except in central lowa; in May, June, | 
and July the rainfall was very small, producing a disastrous |‘ 
drought, the effects of which were felt throughout the remain-| 
der of the year, especially in Iowa, where the rainfall was 
less than two-thirds of the normal amount, and the least. 
observed during many years. 

In northeastern and central Texas, southern and western 
Louisiana, southern Mississippi, southwestern Alabama, and 
the southwestern part of the Indian Territory the rainfall of 
the year is also over ten inches below the normal. This drought 
was especially severe in central Texas, and inflicted large 
losses on the agricultural and cattle interests. The deficiency 
in the cotton districts of the south Atlantic and east Gulf states | 
is due to the light rainfalls of September and October. The 
drought in this section began in August and extended through 
October, covering a longer period than the drought in the same | 
section two years previous. The deficiency in rainfall occur- | 
ring as it did, after the cotton plant had about completed its | 
growth, allowed the bolls to open rapidly under the warming | § 
infilnence of the sun’s rays, and the farmer was enabled to 
secure this crop in an unstained condition. While this| 
drought resulted favorably to the cotton crop it proved inju- 
rious to crops which had not developed before the drought set 
in, and especially was its influence felt in the preparation of | 
market gardens and the planting of fall crops. 


Extreme temperatures and comparison of the mean temperature and total 
rainfall of the year 1886, with the normal. 


Temperature. Precipitation. 
Extremes for 1886. 
hag | g 
sin ain = @ 

w England. bd | Ins. Tus. 
46.7 | 44.1 —2.6 | 94.2 July 7 —12.4 Jan. 13 39.75/51.63--11.88 
Mount Washington 26.0 27.2 1.2 | 68.9 Aug. 27 —39.2 Feb. 27 08/67 .52 17. 16 

48.2 48.1 —0o.1 | 95.4 July 6 —10,.1 Jan. 12 5.93 
Block Island ......... 49.4 49.1 —0.3 3} — 1.0; Feb. 5 52+ 2.66 
New Haven............ 49.7 48.2 July 7 \—7.7 Feb. 5 
New London . 49-3 49.1 . July 7 — 4.2) Feb. 6 48.74/53. 
Mid. Atlantic states. 
Albany . . 48.2 47.7 —0.5 97.0 July 6 rate | Feb. § 37.82\34.01 — 3.81 
New York © ‘ity... $1.2 | §1.0 —0.2 | 90.5 | July 7 — 1. Feb. 5 43.48140.73 3.25 
51.9 | 51.4 Aug. 2 —2.3 Feb. 5 42.834. 
Philadeiphia .. 53.1 | 53.0 0.1 93.8 July go — 2.4 Feb. 5 40.6237.24— 3 
Baltimore... 55.5 53.5 —2.0 92.2 July 7 — 1.1 Feb. § 42.51 52.11-- 9.00 
Washington ‘Oity... 53.4 "1.5 Aug. 27 — 2.3. Feb. 
Chincoteague ........ 54.8 54.5 —°-3 7-9 July 2.4 Feb. § 39.1545.23 6.08 
Cape 58.8 57.0 —1.5 93. June 17 5.4 Feb. 5§ 54.6544.62—10.03 
Norfolk .. « 50.9 —2.3 93.2 June 17 3-5 Feb. § 51.0054. BTS: 
Lynchburg .. 57.2 54.9 —2.3 94.6 July 30 — 2.7 Jan. 13 42.84 5!. 9.01 
South Atlantic states. 
Hatteras 61.5 60.2 —1.3 8.0 July 29, 13.0 Feb. 5 73.95 $4.72 —19.23 
30, 31 
Fort Macon........... 62.1 60.9 —1.2 | 87.5 July 31 9.9 Jan. 11 59.8047.50—12.30 
63.2 | 61.9 —1.3 94.5 July 28 19.0 Feb. 5§7.7959-43— 
Charlotte 60.3 | 58.1 2 | 93.7. July 28 — 0.6 | Jan. 12 54.7164.60-+4 9. 
| Angusta........ evveees 64.3 01.4 —2.9 100.6 Aug, 15 6.0 Jan. 12 48.9746.04— 2.93 
Charleston ............ 65.9 | 63.7 —2.2 94.0 May 15 10.5 | Jan. 11 60.4435-94—24.50 
Savannah 66.8 | 65.3 93.2} 12.0 Jan. 12 '54.1142.68'—11.43 
Jacksonville.......... 69.2 67.3 —1.9 94.3 June 28 15.3 Jan. 12 57.2254.86— 2.36 
Florida Peninenla, 
70.5 68.7 —1.8 94.7 June 1 Jan. 10 49.3364.77-+15.44 
Cedar Keys «| 79.7 67.4 —3.3 92.7 Aug. 18 | 15.5 Jan. 10 58.26/50.54— 7.72 
| Key West .. 77-5 |\*75.9 100.0% Aug. 4 | *40.8 Jan. 12 39.7130.13— 9.58 
East Gulf states. 
Atlanta. 38-9 —2.4 94.0 Aug. 15,16— 2.4 Jan. 11 '56.3650.78— 5.38 
Montgomery ... . 65.4 | 63.3 —2.1 97.8 Aug. I9 5.4 Jan. 9 (53.08 56.254 2.57 
| Pensacola 68.0 66.1 —1.9 | 95.6 Aug. I5§ 14.9 | Jan. 9 67.9062.15— 5.7 
Mobile ..... 66.9 64.4 —2.5 97.0 Ang. 1 m.0 Jan, 9 65.8354.25—1!. 
Vicksburg... 65.6 63.3 —2.3 90.3 Aug. 1 3-1 | Jan. 9 60.8755.89— 4.98 
ew Orleans 69.1 94.7 Aug. 16 15.3 Jan. 9 64.3554.83— 9.52 
West Gulf states. 
Fort Smith ........... 59.0 58.0 —1.0 104.5 Aug. 18 |\— 6.9 Jan. 8 42.9635.33 — 7-63 
Little Bock .. 62.1 58.9 —3.2 97.8 Aug. 17,18— 4 Jan. 8 56.2647.47— 8.79 
| Shreveport... 65.5 | 03.9 May 31 1.3 Jan. 9 
Palestine... 64.5 —o.8 8.2 Aug. 15 0.0 Jan. 8 45.9833.21 —12.77 
Galveston . 70.1 94.4 Aug. 2 11.0 Jan. 8 53.0340 98-—1I2.05 
| San Antonio 69.1 | 66.6 —2.5 102.6 July 1 5.8 Jan. 8 (32.52/26.22— 6.30 
| Rie Grande Valley. 
Rio Grande City..... 73.3 | 72.8 —0.5 106.3 June 19 21.0 Jan. 9 23.0220.11— 2.91 
Brownsville........... 72.0 70.5 —2.1 | 98.1 Aug. 7) 22.5 Jan. 9 32.89/60.06 
Tennessee. | 
Nash 59-5 | $6.2 —3.3 97-2 Aug. 17 — Jan. 11 §2.9044.74— 8.16 
Memphis............... 61.0 | 58.9 —2.1 | 97.8 Aug. 17 — 8.0 Jan. 9 54.7657.72'-+ 
| Chattanooga’... 60.0 57.3 -7 97-4 Aug. 17 — 6.9 Jan. 11 (59.38'58.53'— 0. 
Knoxville... 57.2 $0.1 94.4 July 29 — 6.0 | Jan. 53.93/01.45 + 7.52 
Ohio Valley. | 
Pittsburg ... 51.9 §1.9| 0.0 95.8 July 7 4.8) Jan. 12 
Columbus ..........- 52.1 | 50.4 93-1, July 7 \—10.8 | Jan. II 42.34. 42.39-> 0.05 
Indianapolis 52.8 | 51.0 94.8 | July 29 —15.0 | Jan. 10 46.47 6.59 
Cincinnati 55.6 | $2.5 —3.1 | 94.7 | July 29 (—12.4 | Jan. 11 
| Louisville 50.7 | $4.9 | 96.7 | July 29 7.5 | Jan. 11 \48.9040.97-> 7.93 
Lower Lake region. 
| 48.9 92.0 July 29 |-- 3.5 | Jan. 9.42 
$0.0 | 47-7 95.5 July 29 —11.4 | Jan, 11 |32.77,32.70— 0.07 
Sandusky 50.4 | 48.5 95.8 July a9 —12.0 Jan, If 39.54'31.00— 6.4 
Cleveland 48.8 | 48.2 —0.6 92.0 July 29 — 9.0 Jan. 38.1027.34,—10. 
49.1 | 47-1 | 90.5 | July a9 |—11.3 | Feb. 43 46 37.49'— 
Burflalo 46.4 45.9 .§ | 86.7 | July 4 | Feb. 6.77 
Rochester 45.7 | 45.5 | 91.4 | Aug. 29 §.7| Feb. § ,6.1736.84)-+ 0.67 
OBWOBO 47.1 | 44.5 —2.6 39.0 Aug. 29 Jan. 12 35.5335.40— 0.07 
Upper Lake region. | i 
| | 37-7 94.0 | July —31.7 | Jan. 23 0.28 
Marquette 40.7 37.7 "3-0 | 97.7 Aug. 9 17 Jan. 23 33.0029.27— 3.73 
Escanaba...... 40.2 | 39.7 | 86.3 June 29 Jan, 24 35.2832.30— 2.92 
Milwaukee ............ 44.8 | 44.0 —0.5 | 97.5 | July 28 —2! Jan. 23 33.6431.46— 2.18 
“8-5 49.0 40.5 945 July 6 —14.4 | Jan. 23 (37.84 26.77—11.07 
Grand Haven......... 46.6 | 44.9 | 87.0 July § |—-14.0 | Feb. 3 (39.54/35-31/— 4. 
ackinaw City...... 39-3 | 41.5 42.2 92.5 | Aug. g Feb. 4 36.37/23.39—12. 
40.9 | 40.5 —0.4 | 98.2 July 6 Feb. (37.7340.12-4+ 2.39 
Port Huron........... 44.9 | 44.3 (0.6 | 91.3 | July 6 (13.0 | Feb. 5 \34.57/29.34|— 4.73 
Extreme Northwest. | 
Fort ~~ 38.5 | 40.1 ++1.6 ‘105.9 | July 12 —48.2 | Jan. 22 4.52 
Bismarck 39.4 | 40.0 6 104.4 Aug. 24 —36.9 Jan, 22 20.72/13.20— 7.46 
| Moorhead .. 30.7 | 37.6 -9 100.1 | Aug. 24 |—37.0/ Feb. 2 1.15 
Saint Vincent......... 33.2 | 350 “1.5 Aug. 24 Jan. 9 3.81 
Upper Miss Valley. 
Saint Paul ........... 43.8 | 42.6 94.2 Aug. 12 —33.9 | Jan. 23 29.26;22.89 — 
LaCroaee... | 46.9 95.5 July Feb. 3 22.49,—I1. 
Dubuque...... ......... 47-8 | 46.9 July Dec. 27 
Davenport........ ... 49.3 | 48.2 | 97.6 | July 6 |-~-21.6 | Dec. 27 
Des Moines .......... | 49.3 -9 |104.4 | July 6 Jan. 9 
Keokuk-.. $1.6 | 50.5 |—1.1 99.1 | Ang. 12 —18.7 | Jan. 9 8.25 
Springfield §2.6 | §3.0 -4 99.4 Aug. 16 —12.9 Jan. 9 
t Louis ......... “3 | rye | Aug. 16 |— 8.2/ Jan. 9 + 6.03 
Cairo. 58-4 6197.0 Aug. 17 9.0 | Jan. 9 '45.69/37. 7.7% 
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days, 10; average number of fair days, 10; average number of clear days, 11. 
revailing direction of wind, south. 

Temperature. | Pasctptasion, The following extracts are from the January, 1887, report of 

—————~ | the “Arkansas Weather Service,” Mr. George R. Brown, of 

Extremes for 1886. Little Rock, director: 


Extreme temperatures and comparison, etc.—Continued. 


2 
Pensions. 2 sig é | 3 ¢ | Heretofore there has been no reliable data of the climate of Arkansas pub- 
¢i'gigs 3 2 <= & = | lished, except at Little Rock and Fort Smith, and in a few of the local papers. 
= Eis Persons away from the state have been guided entirely by this. Situated as 
| | the state is, with mountains, valleys, and extensive prairies, it is obvious that 
|_™ records kept at a few points can give but a very idea of the climate 
Missouri Valley. | | © Ina, | Of the state. It is now desired to obtain reports from every county. These 
Yankton .......... see! 45-5 | 45-4 0.1 102.7 | July 13 |—27.5| Jan. 9 16.57/09. 15-> 0.78 | Teports can be made with very little trouble and with little expense. Some 
HUTOD-voevscveseeceeees) 4148 | 42.1 0.3 [103.6 | July 12 —32.5 | Jan. 9 24.5020.25— 4-25| few have sent in reports for January, and more have promised to do so for 
49-5 | 48.2 |100.0 | July 13 |—24.1 | Jan. 9 | February. 
53.1 | 52.4 —0.7 106.8 Aug. 10 [20.5 Jan. 9 39. 3022.25 —17.05 * * * * 
Fort Assinaboine.... 41.3 43.1 1.8 |108.4 | July 12 |—49.3 | Jan. 22 14,17 11.48— 2.69| The highest temperature reported was 74°, at Mount Ida, on the 20th; low- 
Helena......00s-..0-0-+) 43.2 | 43.0 0-4 103.1 | July 12 |—30.2 | Jam. 7 15.3812.63— 2-75 | est, —13°, on the 3d. It was —8° on the 9th at Eureka Springs, and —2° on 
oo 44-1 | 44-8 Tro-7 [108.0 | July 15 |—38-3 | Jam. 17 |13.94113.25'— 9-9 | the og. At Conway on the morning of the 10th it was 0°, and —6° at Van 
Fort 40.4 | 42.5 2.1 104.0 12 (33.2 | Jan.21,29 12,08 15.44-- 3.36 | of 
Dead woe 41.6 43-7 96.0 | July 10 |—23.7 Jen. 26.45125.<7 — 0.48 | Buren on the 3d. 
Middle | 19.5713.10-— ©.47| ‘The cold-wave flag was up at the Ist of the month for a cold wave which 
Deaver........ | 49.2 | 49. fe? | 96.3 | July 15 |—18.9 | Jan. 8 15.0616,07-+ 1.01 | Teached the northern part of the state on the Ist, and was general throughout 
Pike’s Peak 19.1 98 -7 | §7-3 | Oct. 1: | Jan. 7 o.14 | the state from the 2d to 4th; the lowest temperature recorded being —13°, 
| 58-5 [100-8 15 —10.2 21.35,19.35/— at Mount Ida on the morning of the 3d, —2° at Eureka Springs, and 7° at 
Fort Elliott ......... ow | July | Jan, 8 — Little Rock 
Southern slope. | | | : Snow was reported on the 2d at Pine Bluff, Mount Ida, and Little Rock. 
rey — 33-33 19.57 | Snow and sleet on the 8th at Pine Bluff, Mount Ida, Conway, Eureka Springs, 
52.2 52.4 +0.2 | 9.1 Jely 7 2.0 Hor 23 15.38)18.78-+ 3.40 | Thunder-storms were frequent in different parts of the state from the 18th to 
ort Grant...........| 600.1 | 59+ ry 99-6 | duly 14) 12.1 | Jan. 3 (16.15:19.32— 2.23 | the 25th, especially on the 21st and 22d; these storms were preceded by brisk 
53.8 | winds on the 12th and 13th in nearly all parts of the state, and during this time 
El 63.2 63.1 0.1 111.5 | July 22| 11.0 Jan 3 12.31, 8.06 — 4.25 | the temperature was generally above the average for the season. 
Gente 47-9 47.6 —0-3 | 93-0 18 |— 6.5 3.9715 1.93 | The greatest rainfall reported was on the 22d, Mount Ida, 2 inches, and Little 
Middle plateau.” 71.9 | 71. +3 (112.4 | 13 30.4 | Jan 2.54 5-35, 2.81 | Rock, 1.46 inches. 
Salt Lake City ...... $1.2 | $1.6 | 99.1 | Aug. 2.0] Jan. 8 |17.2218, I, j j 7 
Northern plateav. ontnly eview oO InDOIS eath rvice, 
| 47. -4 [100.3 | July —I0. .86— 5.89) > 
(hot | ane! Temperature.—The mean temperature of the state, 20°.1, was 2°.7 below the 
Roseburg.............. 52.7 0.5 |100.0 | July 18| 22.3 | Nov. 16 35.12:35.17-+ 0.05 | January normal for thirteen years (January, 1875, 15°.4, being the coldest, and 
Mid. Pac. coast reg. | January, 1880, 40°.8, the warmest). The mean for the northern counties was 
San Francisco... 55.8 56.1 0.3 | 93.9 | Sept. 8| 41.0/t | 23.97 20.02— 3.95 | ported was 10°.9, from Belvidere; the highest, 33°.4, from Cairo (a range of 
8. Pac. coast region. 22°.5 in 375 miles of territory, or a fall of one degree for each sixteen and two- 
Los Angeles............ 60.8 | 61.1 1} 32-0 | Jan. 2 17.3117.20— o.11 | third miles of latitude going south). 
Ban Diego....... ...-- 60.6 | 60.5 —0.1 | 82.5; Aug 29| 34.8| Jan. 2 | 9.0815.35- 6.27 There were three severe cold waves, on 2-3d, 7th, and 18th; the minimum 
| temperature reported from that of the 2d being 26° below zero; of the 7th, 32° 


# Two days of March and eleven days of April missing. below; and of the 18th, 16° below. The northern counties were affected most 
t January 2d, 34, 4th, Sth; February 28th; March 18th. | by that of the 7th, and the central and southern counties by that of the 2-3d, 
STATE WEATHER SERVICES. | The mean temperature was nearly normal, except in the extreme northern 
counties, where it averaged about 6° below. 
The following is an extract from the January, 1887, report | The highest temperature reported during the month was 66°.1, on the 20th, 
of the “ Alabama Weather Service,” P. H. Mell, jr., of the from Cairo; the lowest, —82°, on the 7th, from Lacon. 


Agricultural and Mechanical College, Auburn, director: | The cold waves predicted, were, as a rule, justified. 
Precipitation.—The average precipitation for the state for the month, 1,82, 


The low ee cee prevailing throughout the month has rendered January | was 0,30 below the normal January precipitation for past ten years. The aver- 
memorable. The average for the state shows a fall of 5°.7 below the normal. age for the northern counties, 2.64, was 0.80 above; central, 1.27, was 0.35 
There were four cold waves predicted, and all verified with remarkable accu- | below: and 1,00 wen 1.41 Solow 

racy, except the one pre dicted on the Sth. Che second occurred on the 10th, ~The remarkable feature of the month was the number of well-defined storm- 
the temperature falling from 45° to 20 ; the third struck the state on the 18th, | centres that passed over the state (4th, 13th, 16th, 20th, 22-23, and 24-25th) 
when the temperature ranged from 65° to 22°; the fourth reached the state on | and the general deficiency in precipitation, notwithstanding 

27 » te 56° to 28°. These ec ray | - 

the 27th, and the cata me fell from 56° to 28°. These cold waves are so| 4 general thunder-storm, accompanied by heavy rain, and in several counties 
accurately wart now, the people watch the display of the signals with con- | by hail, prevailed on the 22d. Northwest to southwest winds prevailed. 
faith ly 1. 0.26 inch bel The snowfall was comparatively light, except in the extreme northern part 
th i sch, vere Was of the state, where it ranged from ten to twenty-seven inches. About six 
Gig TAS OF snow througnont the state on te Ist, SB, and Oth. inches fell in the central and three in the southern counties. Frosts were gen- 

Carrollton furnishes the following note of interest: ‘‘At sunrise on the 12th | eral, except on the 22d . 


there was an intense fog and no frost. At 9 o'clock the fog suddenly disap- 
peared and the ground at that hour was covered with a thick white frost.”’ The following is an extract from the January, 1887, report 


High winds occurred at frequent intervals during the month, and some of | Of the ‘* Minnesota Weather Service,’’ Prof. Wm. W. Payne, 
them swept with dangerous velocities. Trinity and Tuscumbia report a heavy Carleton College, Northfield, director : 


wind and rain storm on the 13th, attended with hail, thunder, and lightning.| , ie ’ 

ead trees. | he month has been very severe, the temperatures were remarkably low, 
z | and the snowfall rather heavy in some localities. There were five periods of 
Summary. general precipitation throughout the state, these occurring from the 3d to the 


Mean temperature, 42°.3; highest temperature, 77°, at Eufaula, on the 31st; | 5th, 10th to 16th, 19th and 20th, the 24th and the 29th. The greatest amount 
lowest temperature, 1°, at Gadsden, on the 3d; range of temperature, 76°; | of snow fell during the second of these periods. With these exceptions, fair 
greatest monthly range of temperature, 59°, at Gadsden; least monthly range | weather prevailed. 
of temperature, 50°, at Fayette; mean daily range, 15°.7; greatest daily range| Temperature.—The mean for the month was 0°.1 above zero. At Saint 
of temperature, 47°, at Eufaula, on the 19th; least daily range of temperature, | Paul it was 9°.8 below the average of the corresponding month for sixteen 
0°, on the 9%h,at Centre, Demopolis, Gadsden, and Valley Head, and at | years, and the lowest since January, 1875, when it was 2°.3 below zero. At 
Mount Willing, on the 8th. | Saint Vincent the mean was 6°.7 below the average, and the coldest month but 

Mean depth of rainfall, 4.22 inches; mean daily rainfall, 0.14 inch; greatest | one since the station was established in 1873, January, 1883, being 0°.7 colder. 
depth of monthly rainfall, 7.55 inches, at Greenville; least depth of monthly Duluth was 7°.9 below the average, and La Crosse 4°.3 below. The lowest 
rainfall, 2.38 inches, at Gadsden; greatest daily local rainfall, 5.00 inches, at temperature recorded at any station was 42°.2 below zero on the 6th ai Saint 
Fayette, on the 23d. | Vincent, while on the succeeding day Rochester reported 42°.0 below ; Albert 

Average number of days on which rain fell, 6; average number of cloudy | Lea and Ean Claire 40° below. The lowest temperatures occurred mainly 
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during the periods of the let and 2d, Sth to 10th, 17th and 18th, 26th and 26th, 
wth and Bist, the mean temperature on these days being considerably below | 
zero. In the northeastern portion of the state the minimum temperature for | 
the month occurred during the fifth period, and in other portions during the | 
second period. The maximum temperatures occurred mainly on the 27th and 

28th ; the highest was 41°.0, and reported on the former date from La Crosse. | 
The montiily range of temperature for the state was 83°.2; the greatest range 
for any station, was 82°.0, at Rochester, and the least range, 61°.8, at Duluth. | 

Precipitation.—This has been entirely in the form of snow. In Minnesota 

there was an excess over the average of previous years, but considerably below 

that of the corresponding month of 1886. At La Crosse the total fall (in| 
inches) was only 0.25; which is the lowest since the station was established in | 
1873, and 0.00 below the average. At Saint Vincent there was an excess of 
0.25; Duluth, 0.52; Saint Paul, 0.81. The greatest amount of precipitation was 
2.25 inches, reported from Excelsior. Other stations reporting over an inch 
were Saint Paul, 1.70; Eau Claire, 1.75; Dulath, 1.62; Red Wing, 1.22; 
Mankato, 1.15; Northfield, 1.01. The snowfall was about one-fifth as much as 
fell in January, 1886. North ofa line taken from Mankato to Red Wing, the | 
fall amounted to over ten inches, while to the west and south it was consider- 

ably lees. At the close of the month, from five to twenty-two inches of snow 

remained on the ground, the greatest amount being in the central portion of 
the state. 


The following is from the January, 1887, report of the “ Mis- 
sissippi Weather Service,’’? Prof. R. B. Fulton, of the Univer- | 
sity of Mississippi, Oxford, director: 


Temperature.—The mean temperature for the state was 44°; 41° for the 
northern portion, 44° for the central portion, and 48° for the southern portion, 
which is 8° above the average of last year. The maximum temperatures oc- 
eurred on the 2ist and Slst, the minimum occurred at every station in the | 
atate on the ad 

Precipitation. —The following heavy rainfalls (1.00 or more) were reported 
Brookhaven, Lincoln county, 2.48 inches, on the 28d, and 1.20 on the 29th ; 
Mobile, 1.09 inches, on the 23d; Memphis, 1.27 inches, on the 22d, 1.84 on 
the 28d, and 1.56 on the 28th; Agricultural and Mechanical College, Oktib- 
beha county, 1.00 inch, on the 23d; Vicksburg, Warren county, 1.09 inches, | 
on the 20th; Kosciusko, Attala county, 1.00 inch, on the 24th; Oxford, La- 
fayette county, 2.30 inches, on the 22d, and 1.83 on the 28th; Biloxi, Harri- 
son county, 2.17 inches on the 23d; Astonish Plantation, Wilkinson county, 
1.62 inches, on the 22d, and 1.34 0n the 28th ; Greenville, Washington county, | 
1.70 inches, on the 23d, and 1.35 on the 29th. 

Summary. 

Mean temperature, 44°; highest temperature, 77°, on the 30th, at Green- 
ville; lowest temperature, 2°, on the 3d, at Batesville ; monthly range of tem- 
perature, 75°; greatest daily range of temperature, 47°, at the Agricultural 
and Mechanical College, on the 20th; least daily range of temperature, 1°, at 
Holly Springs, on the 22d. 

Mean monthly rainfall, 3.78 inches; greatest monthly rainfall, 4.99 inches, 
at Oxford; least monthly rainfall, 2.36 inches, at the Agricultural and Me- 
chanical College ; average number of days on which rain fell, 7. 


The following is an extract from the January, 1887, report 
of the “ Missouri Weather Service,” Prof. Francis E. Nipher, | 
Washington University, Saint Louis, director :] 

Che rale that a cold January and February follows a cold December has so far 
been verified. January, 1887, has had a mean temperature of 27°.2, which is 
4°.6 below the normal temperature. The lowest temperature was —15°.1 on 
the 2d, and the highest was 62°.5, on the 20th. The temperature fell below 
zero on four days; below the freezing point on twenty-one days; and did not 
rive above freezing on twelve days duringthe month. The mean temperatures 
of the decades were 9°.6 for the first; 82°.3 for the second; and 38°.6 for the 
third. | 

The rainfall and melted snow was only 0.70 of an inch, which is 1.39 inches 
below the normal for Saint Louis. Snow fell on five days during the month, 
which all amounted to about 0.35 inch when melted. 

The highest temperatures generally occurred on the 20th, and the lowest on 
the 2d 

At Craig the temperature fell below zero on thirteen days; on nine days the 
mean temperature was below zero, and fell below freezing on every day of the 
month. Louisiana reports the temperature below zero on twelve days, and not 
rising above on six days during the month. 

The rainfall in the state was over two inches in central and southern portions, 
diminishing to less than one inch in the northwest. The maximum fall oc- 
curred at Springfield, it being 2.60 inches. 


The following is from the January, 1887, report of the “ Ne- 
braska Weather Service,”’ Prof. Goodwin D. Swezey, of Doane 
College, Crete, director : 

The month of January, 1887, has been remarkable for unusually low tem- | 

yeratures, for absence of rain, and for light snowfall, although the number of 
days of snow was as large as usual. 

Precipitation. —The precipitation has been most deficient in the central part 
of the state, being a small fraction of an inch of melted snow, representing 
only a few inches of snowfall. From southern Pawnee county, only, is re- 
ported more than an inch of precipitation ; in the eastern and western parts | 


normal for noon temperature of January being 27°.4. There has been an un- 
usual number of cold days, there being thirteen days in which the thermometer 


| went below zero against an average of 8.6, while every day the er Te ye 


went as low as the freezing point. The highest temperature recorded was 
59°.5, on the 21st, at Crete, and the lowest was 30° ne zero, at Valentine, 
on the 6th. 

Three severe cold waves prevailed ; the first on the 1st and 2d, when the ba- 
rometer rose to the unusual height of 30.944 inches at the central station, and 
the temperature reached the lowest point of the month for the eastern part of 
the state, being —21°.8 at Crete, —21°-9 at Omaha, and —22° at Lincoln. 
The second passed on the 8th, when the lowest temperature of the month for the 
western part of the state was reached, —30° at Valentine and —21°.4 at North 


Platte. The third cold wave, less severe than the others, passed on the 18th. 


Wind.—No very severe wind storms have been felt, the highest velocity re- 
ported being forty-four miles at Valentine. 


The following extracts are from the January, 1887, report 
of the “New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 
president: 

Reports for the month were received from one hundred and fifty observers. 

The mean temperature of the month was decidedly below the average, as 
was generally the case throughout the country; the first nineteen days were 
chiefly responsible for this, as the last twelve were generally warmer and con- 
tained two periods of decidedly high temperature. The precipitation was 
strongly in excess of the average for January, being snow in greatest part dur- 
ing the colder days, and rain afterwards, by which the previous abundant snow 
was greatly reduced. 

The weather of the month was affected by the passage of fourteen cyclonic 
storms. 

January Ist had moderate temperature (maximum, 30° to 40) and general 
rain, with snow in the north, lasting over to the 2d in Maine, as the last 


| storm of December moved along the coast. Fair weather and northwest winds 


followed, with severe cold on the 4th (zero in south, —25° to —30° in north), 
succeeded by two storms passing either side of New England on the night of 
the 5-6th, giving snow, except at southern coast stations, with moderate tem- 
perature again. * * * The 17th brought another snowfall, with some rain, 
as a strong cyclonic storm moved from Lake Huron down the Saint Lawrence, 


| followed by brisk northwest winds and a rapid fall of temperature through the 


18th to the morning of the 19th, when the third cold spell gave the general 
minimum of the month: 0° to 4° on the southern coast and islands; —15° to 
—85° in the interior; Post Mills, Vermont, had —42°, with a spirit thermometer; 
Quincy, New Hampshire, —36°; Mount Washington, New Hampshire, —35°. 
Many observers report striking instances of inverted temperatures between 
hills and valleys; Waterbury, Connecticut, found strong variations in a distance 
of half a mile, varying in very regular graduation from —25° at the lowest point 
to zero two hundred feet higher on the the hills. At Windsor, Vermont, two 
adjacent self-registering thermometers gave —33°.3 and 32°.9 (corrections ap- 

lied); other thermometers on low lands gave —38° to —40°. At Lexington, 
Massachusetts, one thermometer, eight feet from the ground, read —15° at 7 h.; 
another, thirty feet from ground, on the same building, read —7°; the two 
agreed when placed together. The low temperature of this date was curious 
im occurring with high pressure (30.5) on the Atlantic off Georgia, and low 
pressure (29.6) north of Lake Huron. 

Only clouds reached us from this northern low pressure area, but on the 20th 
a stronger storm, the tenth, came from the Lakes, giving general cloudiness, 
southerly winds, snow in the north, with moderate temperatures, rising through 
the night to the 21st, when maxima of 40° to 48° were commonly noted. At 
Windsor, Vermont, the temperature thus rose 81° in about forty-two hours. 
The 2ist was clear and pleasant, with a moderately cold night. The 22d 
clouded over on the approaeh of the eleventh cyclonic storm from the south- 
west, giving warm southerly “‘sirocco ’’ winds (maximum for the month, 35° 
to 58°) and rain on the 23d and 24th, under which the snow on the ground 


rapidly diminished. The change to colder, westerly winds came about noon, 


at Bethlehem, New Hampshire, and at 14h. 20 m. at Cambridge; thunder was 
heard at 12h.-13h. in northern Rhode Island, and 13 h.-14 h. in eastern Mas- 
sachusetts. * * * Lightning was seen at Taunton, Massachusetts, about 
midnight, 28-29th. The highest temperature was reached in the morning 
(about 6h.) of the 29th in northern New Hampshire, and at 13 h.—14h. at 
Cambridge; the westerly winds which followed failed to bring severe cold, as 
they were soon reversed by another storm (the fourteenth of the month) pass- 
ing down the Saint Lawrence Valley on the 30th, continuing the clouds and 
rain of the previous days. The 31st was fair, but halos at noon announced the 
coming of another storm, that reached us from the southwest on February Ist. 

A brilliant meteor was seen at several stations moving slowly northward at 


17h. 14m. on the 3d. 
Summary for 1886. 

The most noteworthy features of the year 1886 were the severe cold wave of 
January 11th and 12th; the heavy rains of February 10th to 14th; the high 
winds of February 25th to March 3d; the deficiency of rainfall and the moderate 
mean temperatures of June, July, and August; the moderate number of 
thunder-storms in these summer months, and the occurrence of several violent 


‘4 of the state generally a little less than an inch. On the whole the precipita- 
tion has been less than for any January of the past ten years. 
‘a Temperature.—The mean temperature of the month has been 13°.1, which 
 &§ s 4°.6 below the normal The average noon temperature has been 23°.5, the 
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thonder-storms in southern New England late in the autumn; and heavy snow- 
fall early in December, marking the opening of a severe winter. 

The following is an extract from the January, 1887, report 
of the “ New Jersey Weather Service,” Prof. George H. Cook 
of the Agricultural College, New Brunswick, director : 

The mean temperature at ten stations, Atlantic City, Dover, Moorestown, 
Newark, New Brunswick, New York, Philadelphia, Princeton, Somerville, and 
South Orange, as compared with the normal January mean temperatures as | 
given in Signal Service reports, Prof J. C. Smock’s tables, and other reliable | 
sources, shows that the mean temperature throughout the state was but a half) 
de 


ee below the normal. 


‘he first ten days were very cold; the following were warmer, but still quite | 


cold; and the last eleven were comparatively comfortable, considered in the 


light of history, as reflected by our valuable observer at Somerville, who says: | 


‘Thirty years ago, on Sunday, January 16th, there was a snow storm remark- 
able for the intense cold and amount of snow. Snow fell three feet deep on a 
level on Main street, Somerville. Cars did not get up from New York until 
Wednesday evening, January 19th. A train of eight engines, a mail car, and 
a passenger car came as far as this —— The mercury was four degrees below 
zero. Peo »le rode in sleighs to church from over the river for thirteen Sun- 
days after the storm, but sleighing in town ceased two weeks sooner.”’ 

‘he maximum temperature for the month was reported at Red Bank, 73°, 
on the 23d, and the lowest at Blairstown, 6° below zero, on the 8th. Mata 
wan showed the highest mean temperature for the month, 33°.7, while Blairs- 
town recorded the 7. 

Rain or snow fell at each station on an average‘of ten days out of thirty-one. 
Sixteen stations noting amount of cloudiness report an average of twelve days 
when the amount of cloudiness averaged eight or more on a scale of zero to 
ten. The greatest amount of sunshine was reported at Atlantic City, Red 


Bank, Egg Harbor City, and Philadelphia, while Dover recorded the greatest | 
Out of | 


number of cloudy days. The precipitation was unevenly distributed. 
a list of eleven stations where normals have been determined eight stations re- 
port an excess, while three show a deficiency. The average excess throughout 
was 0.97 inch. The ground was reported perfectly free from snow, except in 
the northern counties, at the end of the month, and the frost was out in a 
number of places. 

Thunder-storms.—The observer at Lockton reports thunder and lightning 
at 3 a. m. of the 14th, and the Princeton observer notes a thunder-storm at 2 
a. m. on the 18th. 

Navigation.—Theice moved out of the Raritan, at Somerville and New 
Brunswick, on the 15th. The ice in Paulin’s Kill, at Blairstown, broke up and 
flowed out on the 29th. Ice in the Delaware, at Billingsport Front Fight 


house, broke up on the 24th, and at the end of the month the river was clear, | 


The following meteorological summary for January, 1887, is 
from the “‘ Bulletin of the North Carolina Department of Agri- 
culture.” The weather service is under the direction of Dr. 
Charles W. Dabney, jr., of Raleigh: 


Temperature.—The mean temperature of the state was 39°.1. The character- 
istic features of the first ten days were decidedly cold ; the lowest temperature 
for the month at many points occurred during this period, especially at Salem, 
Forsyth county, where the minimum, —4°, was recorded on the 6th. This 
can be regarded as the lowest in the state during the month, but it was not, 
however, the coldest day, which occurred on the 3d, when a mean of 17° for 
all points was recorded. The minimum at Asheville, on this date, stood at 2°, 
and at Salem, 4°. Minimum temperatures for the state ranged from —4° at 
Salem, central district, to +15° at Wilmington, eastern district. 

With the exception of a second cold snap, 18th to 19th, inclusive, the tem- 
peratures were generally normal, or abnormally high, and continued so to the 
end of the month. 

Precipitation.—The ave precipitation of the state for the month was 
2.92 inches; for the eastern district, 2.81 inches; for the central district, 2.49 
inches; and for the western district, 3.94 inches. The precipitation was gen- 
erally distributed throughout the month, and most points in the state were 
favored with a fair average rainfall. The heaviest rains, or snows, fell on the 
Ist, 5th, 13th, 14th, 17th, 23d, 24th, 29th, and 30th. There were eight days 
during the month noted for an entire absence of rain. Sleet storms prevailed 
at Raleigh and Reidsville on the Ist, at Weldon on tne 5th, at Mount Pleasant 
on the 6th, at Raleigh on the 10th, at Tarborough on the 26th. 

The fullowing meteorological summary for January, 1887, is 
from the report of the ‘‘South Carolina Weather Service,” 
Hon. A. P. Butler, Commissioner of Agriculture for South 
Carolina, director : 

Mean temperature, 40°.1; highest temperature, 73°, at Cheraw, on the 23d; 
lowest temperature, 5°, at Spartanburg, on the 4th ; range of temperature, 68°; 
a daily range of temperature, 38°, at Spartanburg, on the 14th; least 

7 range of temperature, 2°, at Stateburg, on the 8th. 
Mean ee of rainfall, 2.80 inches; greatest monthly rainfall, 4.48 inches, 


at Aiken; least monthly rainfall, 1.36 inches, at Spartanburg; greatest daily 


rainfall, 1.08 inches, at Charleston, on the 13th ; least daily rainfall (inappre- 
ciable), at several stations on the 18th, 23d, and 26th. 

Average number of rainy days, 8. 
_ Killing frosts occurred on the Ist to 13th, inclusive, also on the 15th, 16th, 
18th, 19th, 20th, 25th, 26th, 27th, 28th, and 31st. 
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| during the past three years, the next highest being —5°, in 1885. 


Snow fell generally in the upper and middle divisions of the state on the 5th 
and 7th; it was also reported in the upper counties on the 8th and %th. Sleet 
was reported on the 5th, 7th, and 9th. 

Thunder-storms.—On the 23d, at Abbeville, accompanied by high wind, 
heavy rain, and hail; on the same date at Spartanburg and Yorkville. The 
observer at Yorkville reports: ‘* From 10 p. m. of the 23d until 4 a. m. of the 
24th a rain storm, accompanied by vivid lightning and high wind, prevailed. 
The wind did some damage to fencing and to small unprotected out-houses. 


The following is an extract from the ‘‘Tennessee State 
Board of Health Bulletin” for January, 1887, prepared under 
the direction of J. D. Plunkett, M. D., President of the State 
Board of Health. The weather report is prepared by H. C. 
Bate, Director of the State Meteorological Service : 


| The meteorological features for January were the severe thunder-storms of 
| the 13th and 23d, the high winds which prevailed at intervals during the month, 
| and the small proportion of cloudiness. 

The mean temperature was 37°.2, which was several degrees higher than the 
| January mean of any of the three preceding years. The highest temperature 
| was 73°, recorded on the 21st, at was above the maximum recorded in Jan- 
| uary of the two preceding years, and only 1° below the maximum recorded for 
‘the corresponding month in 1884. The minimum temperature was —2°, re- 

corded on the 2d and 3d, and was the highest minimum recorded in January 

The pro- 
portion of cloudiness for the month was the smallest during the past three 
| years. 

The mean precipitation for the month was 4.71 inches, which was consider- 
ably below the January mean of the past three years, the highest being 6.96 
inches, in 1885; of this amount the eastern division received an average of 
more than 4.50 inches, the middle division an average of nearly 5 inches, and 
the western division a little more than 4.50 inches. The rains of the 9th, 1th, 
| 23d, and 25th were general, and those of the 23d, 28th, and 29th were very 
heavy ; that of the 23d especially so, the fall amounting to an average of 1,72 
inches for the entire state. 


Summary. 

| Mean temperature, 37°.2; highest temperature, 73°, on the 21st, at Riddleton; 
lowest temperature, —2°, on the 2d, at Nashville, and on the 3d, at Farming- 
dale; range of temperature, 75°; mean daily range of temperature, 16°.3; 
greatest daily range of temperatnre, 39°, on the &th, at Cookeville; least daily 
range of temperature, 2°, on the Ist, at Ashwood; on the 18th, at Howell; and 
on the 22d, at Covington; mean of maximum temperatures, 68°.4; mean of 

minimum temperatures, 3°.1. 
Average number of clear days, 12.4; average number of fair days, 9.6; aver- 

| age number of cloudy days, 9. 
Mean depth of rainfall, 4.71 inches; mean daily rainfall, 0.152 inch; days 

of greatest rainfall, 9th, 13th, 23d, 28th, 29th; day of greatest rainfall, 23d. 


NOTES AND EXTRACTS. 


SUN SPOTS AND METEOROLOGICAL PHENOMENA, 
[Prepared under direction of officer in charge of Review Division by Jr. Prof. H. A. Hazen.) 


In answer to many inquiries regarding a probable connection between sun 
spots and meteorological phenomena, there is given in this Review, on the 
| back of chart i, a series of curves showing monthly values for fifteen years of 
| the following elements, viz.: (curve A) sunspots, (B) diurnal range of magnetic 
| declination, (C) monthly range of air pressure, ()) mean monthly temperature, 
(E) clouds, (F) precipitation. Tables I and II give the data from which these 
| eurves have been drawn, and these will enable any one to study the original 
data as he may wish. The following description of the sources of information 
| and the manner of discussion is given: 
| The period covered by the fifteen years is that from January, 1872, to De- 
| cember, 1886, comprising nearly all of the observations of the Signal Service. 
Wolf's sun spot numbers have been taken from January, 1872, to July, 1873 ; 
from August, 1873, to May, 1877, the Greenwich observations of sun spots have 
| been used, and from June, 1877, to December, 1886, the observations of Prof. 
D. P. Todd, as published month by month in past Moyruty Wearner Re- 
views, have been utilized. The first two have been reduced to correspond, as 
nearly as possible, with the values in the longest series. 
| The mean monthly diurnal range of magnetic declination is the mean of the 
; values at Milan and Prague, as these were nearly identical. In 1884 and 1885 
the values at Prague, only, were at hand. The remaining elements are taken 
from the Signal Service observations at Saint Paul, Davenport, Saint Louis, 
| Cairo, Memphis, Vicksburg, and New Orleans. A mean of these seven sta- 
tions would serve to eliminate local peculiarities, and give a much more satis- 
factory result than a single station could. These are givenin Table 1. The 
| fifteen-year normal for each month is obtained in the usual way. 
| The — mean is then obtained by finding the mean of tin twelve nor- 
/mals. The algebraic difference between the general mean and the normal 
| for any one month may be regarded as a correction to be applied to each of 
‘the fifteen monthly values. By the application of the correction to each 
|} month the seasonal variation is approximately eliminated. The correction 
for the seasonal variation of the meteorological elements is placed at the foot 
of each month in Table I. It was found that the corrected monthly values 
when projected gave curves which were difficult to compare, because of great 
| irregularities from month to month. In order, then, to smooth out many of 
these sudden turns, a mean of each five consecutive months has been taken, 
and these are shown in Table II, from which the curves are drawn. 
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Tawur I.—Mean monthly data from January 1872, to December 1886 
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A careful study of these curves will show many very interesting peculiarities. | the hour by the anemometer, by means of the first line above. Then place 
ist, There is quite a marked minimum in the sun spot and magnetic declination | one leg of the dividers at the intersection of the two original lines, Swee 
curves between 1878 and 1879. 2d, The fluctuations in the latter correspond | with the other leg until the free end falls on the parallel line drawn Pretolatn « 

uite closely with those in the former, occurring, however, in many instances, | the divisions corresponding to the space passed over by the ship in the hour. 
rom two to three months later. The enormous increase of sun spots in April, | Let the free leg rest on this intersection and, by readjusting the dividers, let 
May, June, and July, 1885, has no such marked increase inthe magnetic decli- | the other leg touch the end of the same parallel line, where it intersects the 
nation, and may be due to a large number of smaller spots having been counted | second line, drawn at the division which marks the space passed over by the 
in those months. 3d, There seems to be no close connection between the first | ship. Take up the dividers unchanged and find how many miles on the first 
two curves and either the range in air pressure or the mean temperature. | line drawn correspond to the distance between the points of the dividers. This 
4th, There is a slight indication of a diminution of clouds and precipitation | distance is the true wind movement for the hour. 
during the minimum of the sun spot period, but if there be a direct and im-{ Table I shows: Ist, the wind estimated on the Beaufort scale, 0-12; 2d, the 
portant connection it is largely masked by other forces. number of hours for each anemometer corresponding to the wind velocity in 

In presenting this method of investigation and these almost negative results, | the first column; 3d, the reduced mean anemometer indication for the same 
it is not intended to assume that the question of a connection or non-connec- | time (true wind velocity): 
tion is by any means settled. It is simply an indication that, in common with Tass I. 
nearly all other investigations in this line, this method of attacking the problem 
gives only negative results. The meteorological elements are affected by so eS 
many causes, which serve to mask the real effects from any cosmical or supra- 
terrestrial force, that we cannot hope to obtain a satisfactory solution until we 


Hours. Anemometer. 
| Beaufort scale. 


| 
are enabled to eliminate all other forces disturbing the one under consideration. iM. Mw. a | Bridge, |M. M..W. Hf. Bridge. 
A single example may be given in a possible line of investigation. It is Bee ee Y 
evident that taking a monthly mean of any element will frequently smooth out | es 
the very effect we wish to study. Now, taking the temperature, it would seem | ov Ry a ~ # 
that a daily curve of this element, when compared with the daily sun spot curve, | 2. 12.3 Re 18.7 
might show a connection which could not otherwise be obtained, but before 2. pantnasininedchenties 
such comparison could be made it would be essential to examine the influence 3- 13-4 | 10.0 | 23-9 
of da ont night, high and low pressure, invisible vapor in the atmosphere, 24 | 1604 
clouds, precipitation, ete. It is evident that clouds would have contrary Metin r | | 23.1 22.3) 19.1 | 
effects at night and in the daytime; in the first case they would tend to in- 5-0-0 a | eed ee 
crease the temperature, and in the latter to diminish it. Saexacoinl 3 3 ‘s 27.2 32.0 26.8 
The whole problem is much more complicated than appears at first sight. 6.5.0 | EE | | S707 
Incidentally, several very interesting points are brought out by the last three 7 -Orerereereregeonee ; #2 8 4 | 28.4 | 39.3 35-9 
curves. Ist, With very few exceptions the winters of odd years are relatively te Ty simelae| wal 
cold, and those of even years are warm. 2d, In general the warm months have Ciliies wal 4 2 | 47.2 44.7 33.9 | 
the least clouds and the cool months the most. 3d, As was to be expected, Q-Orvesesserereevense 5 2 2 | 51.8 | 42. 40.8 
the curves of cloudiness and precipitation are very similar. $$ $$ $ $$ —_— 
RESULTS OF ANEMOMETER OBSERVATIONS AT SEA. From Table I, by a — construction, we obtain, approximately, the 
[By Prof. Frank WALpDo.] wind velocit corresponding to each figure of the Beaufort scale at each expo- 
On a voyage from Baltimore, United States, to Bremerhaven, Germany, | ""¢, 98 in Table II: 
from September 28th to October 15th, 1882, on board the steamship ‘‘Ohio,”’ Tasce IL. 
three anemometers were exposed—No. 527 on cross piece of the mainmast, 1 2 8 4 6 6 7 8 9 Beaufort scale. 
about eighty feet above the water; No. 519 just over the front edge, and on 6 12 15 17 20 27 30 42 54 Mainmast (80 feet). 
the top of the awning frame of the bridge, about thirty-five feet above the 7 10 18 17 28 382 40 48 47 Wheel-house (27 feet). 
water; No. 521 on the wheel-house, near the stern, about twenty-seven feet 12 18 22 25 28 30 32 37 43 Bridge (35 feet). 
above the water. The anemometers were of the Robinson form, with cups 4 . ‘ 
inches (101.6 mm.) in diameter and arms 6.72 inches (170.7 mm.). These are Table III gives a comparison between these results and those of Prof. R. H. 


Scott, in England (Quarterly Journal Meteorological Society, Vol. II, p. 109). 
Column five is formed from Table II, by taking the mean of the three ane- 
mometers, giving a weight of 1 to the bridge and weights of 3 to the other two 
to allow for the number of observations: 


the dimensions of the standard instrument of the Signal Service. The anemom- | 
eter on the bridge blew off early in the series of observations and was rendered 
unserviceable. The few readings are of use in showing results of the exposures. | 
The instruments had all been compared with the Signal Service standard, from 
which they did not differ more than four per cent. They were apparently new Tare UI 
and in perfect condition at the time of omen on ship-board, and, with the ee 


exception noted, remained in good condition aslong as they were in use. fe 
Analysis of the problem. | |v. watd. | | 

We observe: Ist, the true direction of the ship’s course ; 2d, the motion of nt = | & se | 
the ship in an hour; 3d, the estimated true direction of approach of the wind ; a | ; ee | 
4th, the anemometer reading for the hour; this is the resultant effect of the | |W. HM. é 
velocity of the wind and of the steamer. Required the true velocity of the — Se eecil 
wind for the hour. | ¢ 6 

To avoid onerous calculation I have devised a graphical method of solving 1 | 2 {a | 
the triangle between the ship and the wind, as follows: I 13 «IS 15 

Lay off on a line on a convenient scale 0, 1, 2, 3, &c., parts which correspond 7 | BSS 
to the anemometer reading. Lay off another line, beginning at 0 and formin 34 = 27 30 | 
an angle of 1 point (11}°) with this first line. On the second liné mark o 49} 40 30 35 | 
spaces 0, 1, 2, 3......16, 17, 18, corresponding to knots (sea miles); these to be < , ee * | 
on the same actual scale as the divisions of the first lines. Then through the al Pilon - 
points 1, 2, 3......16, 17, 18 draw lines parallel to the first line drawn. There . = 


will be 18 of these lines. | Comparing the results at twenty-seven and eighty feet, we find that up to 

The same is done for angles 2 points, 3 points, &c. Take a pair of dividers | 17 miles per hour there seems little difference. but from 17 to 42 the lower 
and use, as follows: We have given the anemometer reading, the space passed | instrument gave the higher readings, and above 42 the upper gave the higher 
over by the steamer, and the angle, expressed in points, between the true | reading. No record of hoisting the mainsail was kept, and this sail, though 


wind direction and the ship’s course. Select the sheet on which the lines are | small, might have deflected the wind, causing smaller readings on the main- 
at the correct angle. Adjust the dividers to the number of miles recorded for | mast. 
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Voluntary observers of the Signa! Service, on land, from whom meteorological reports were recewed in time to be used tn the preparation of the Monthly 
Weather Review for January, 1887. 


Observer and place of observation. Obeerver and plact of observation. 
Aiexander, Birmingham, Mich. IDozier. Wim., Mattoon, Ill, 
Anderson, Dr. W. W., Stateburg, 8. C. |Dewhurst, Rev. E., Voluntown, Gonn. 
Altaffer, J. M., Independence, Kans. Day, Theodore, Dyberry, Pa. 

Adams, Dr. O. H., Vineland, N. J. |\Elisworth, W. W., Hartford, Conn. 
Abbott, Dr. E. K., Salinas, Cal. /Eliason, W.. A., Statesville, N. C. 
Arents, Hiram, Oroville, Cal. | Ellis, John, Marquette, Nebr. 
Adams, A. L.. Fort Meade, Fla. 
Avey, O. H., Oskaloosa, Lowa. 
Beans, Thos. J. Moorestown. N. J. 
Bryant, A. F., Yutan, Neb. |Fouch, Dr. A., Anderson, Cal. 
Bentley, David, Princeton, Cal. |Ferris, B, F., Sunman, Ind. 
Boerner, Prof. Chas. G., Vevay, Ind. (Friend, Chas, W., Carson City, Nev. 
Blochman, L. E., Santa Maria, Cal. |Ferguson, Wm., Paterson, N. J. 
Bayerly, J. F., Spartanburg, S. C. |Ferrill, B. P., Duke, Fla. 
Baliou, Dr. N. E., Sandwich, Ill. Frear, Win., State College, Pa. 
Bennett, Geo.. Bandon, Oreg. Fernald, Prof. M. C,, Orono, Me, 
Bell, Joseph, Franklin, Pa. Fleming, John, Readington, N. J. 
Beecher, Chas., Wysox, Pa. Fuller, Edw. N., Tacoma, Wash. T. 
Baker, Dr. Henry B., Lansing, Mich. |(Featherton, Wm., Globe, Kans. 
Beall, Dr. R. L., Lenoir, N. C. Field, T. G., Parkersburgh, W. Va. 
Brendel, Dr. Fred., Peoria, Ll. Gibson, J. H., Salina, Kans. 
Bartlett, E, B., Vermillion, N.Y. Gore, Prof. J. W., Chapel Hill, N. C. 
Briggs, John. Albany, Oreg. 
Betts. Prof. Arthur, Webster, Dak. 
Breed, J. E.. Embarras, Wis. 
Baldwin, A. L.. Bethel, Conn. 
Boies, Lieut. A. H., Hudson, Mich. | 
Broberg, Mrs. Mary W., Manatee, Fla. |Gowey, H. D., North Lewisburg, Ohio. 
Black, W. H.. Kalamazoo, Mich. |\Green, Dr. Jesse C., West Chester, Pa. 
|Gerrish, 8S. H., Sacramento, Cal. 


Blachly, C. P., Manhattan, Kans. 
Bridges, Q. A., Berlin Mills, N. H. \Geddings, Dr. W. H., Aiken, S. C. 
Bowman, Peter, Ruggles, Ohio. iGray, J. W., Stockham, Nebr. 

Boyd, Joseph, Oskaloosa, Lowa. |Goodwin, Wm., North Colebrook,Conn. 
Calhoun, P. B., Austin, Tenn. 'Goodspeed, Chas. W., Elyria, Ohio. 
Cook, 8. A., Milledgeville, Ga. \Garlick, Rey. Dr. J. R., Brnington, Va. 
Carrington, UG. D., Brownville, Nebr. |Gray, Capt. A. W., Kenewick, Wash.'T. 
Olark, A. C., Wausau, Wis. \Grathwohi, John, Blooming Grove, Pa. 
Charbonnier. Prof. L. H., Athens, Ga.| Heath, E. R., Wyandotte, Kans. 
Casey, Geo., Auburn, N. Y. ,Harvard College Observatory, Cam- 
Crawford, BE. A., Liberty Hill, La. | bridge, Mass. 

Curtiss, G. G., Fallston, Md. |Hammitt, John W., College Hill, Ohio. 
Cornell University, Ithaca, N. Y. |Harris, T. C., Raleigh, N.C. 

Cutting, Dr. Hiram A., Lunenburg, Vt.| Heaton, Isanc E., Fremont, Nebr. 
Cutter, J. L., Quitman, Ga, |Hoskinson, R. M., Blakely, Wash T. 
Crosier, Adam, Laconia, Ind. |Holt, A. K., Riverside, Cal, 

Clark, F. A.. Weldon, N. C. |Hodge, Rev. F. B., Wilkesbarre, Pa. 


| Eckstein, Rev. M.. Conception, Mo. 
|Ford, H. C., El Dorado, Kans. 


|Gates, W. B., Burlington, Vt. 
|Graves, A. B., Belleville, Kans. 
|Gillingham, Milnor, Fallsington, Pa. 


Childs, W. H., Brattleborough, Vt. 'Hutehison. L. H., Huntington, W. Va.|Purdue University, Lafayette, Ind. | ginia, Va. i 
Cass, John J., Allison, Kans. | Hyde, G. A., Cleveland, Ohio. |Peckham, Prof. W. C,, Brooklyn,N.Y. Weir's Bridge, N. H. 
Coulthurst, J. E., Dallas, Tex. |Haywood, John, Westerville, Ohio. Pettersén, Dr. F., Comfort, Tex. + |Winipiseogee Woodstock, N. H. 8 
Collie, G. L.. Delevan, Wis. |Hartzler. J. A., Mottville, Mich. Pendleton, A., Nicolaus, Cal. Lake Cotton | Wolfborough, N, H. 


Cotton, Dr. D. B., Portsmouth. Ohio. |Hole, Joseph, Butlerville, Ind. 
Cheney, Wm., Minneapolis, Minn. ‘Humphrey, Ir. J., Fairsburg, Neb. 
Chariton, Prof. Orlando ., Ottawa, K’s|Held, Rev. F. B., Mount Angel, Oreg. 
Carter, Rev. Dr. W. H., Tallahassee. Heatwole, L. J.. Dale Enterprise, Va. 
Cummings, L. D., Palmyra, N. Y |Hamilton, W. H., Corsicana, Tex. 
Chubb, Thos H., Post Mills, Vt. Hatch, A. H., Windsor, Ill. 

Cochran, Wm. P. Wakefield, Kans. iHarris, W. C., Dover, N. J. 

Chase, Dr. Milton. Otsesog. Mich. |Hall, J. B. Worcester, Mass. 

Cole, Seward, Cahuenga, Cal. 'Hutebison, J. C., Monmouth, Ill. 
Colton, Prof. G. H., Hiram, Ohio. |Hunter, Dr, T. C., Napoleon, Ohio. 
Chandler. Dr. W.J., South Orange, N.J.'Hall, Chas. C., Dudley, Mass. 

Cass, W. Earle, Roseland; N. J. |Hewit, 8. F. H., Middlebrook, W. Va. 
Crimp, M. H., Bowling Green, Ky. (Hurlin, Rev. Wm.,. Antrim, N. H. 
Cowgill, Prof. E. B., Manhattan, Kans.'Helm, ‘Thos, B , Lozansport, Ind. 


/Ewell, Dr. M. D., South Evanston, Dl.) Lueps, Miss Anna, Manitowoc, Wis. 


|Granville, John, J., East Saginaw, Mich. 


'Gordon, Dr, G. G., Swartz Creek, Mich. 


Observer and place of observation. Observer and place of observation. 
|Knapp, J. G., Limona, Fla. Seltz. Chas., De Soto, Nebr. 
|Keith, J. C., College City, Cal. Shriver, BE. T., Cumberland, Md. 
G. Pomeroy, Cooperstown, N. Y.;Shepard,.E, M., Springfield, Mo. 
|\Kuhne, F, W., Fort Wayne, Ind. \Seleicher, Rob’t Lewiston, Idaho. 
|Lineoin, A. T., Marion, Va. Shriver, Howard, Wythevilic, Va. 
|Ladshaw, G, E., Pavolet, S. C. |Seott, Thos. G., Forsyth, Ga. 
/Smith, Prof, T. B., Fayette, Mo. 

| Loomis, J. C., Jeffersonville, Ind. Silvius, Urius O., Franklin, Wis, 
{Luther, S. M., Garrettsville, Ohio. \Stucky, Dr. C. T., Helvetia, W. Va. 
Loud, Prof. F. H., Colorado Springs,|/Slade, Elisha, Somerset, Mass. 

Colo. |Sonedecker, Rev. T. H.,. Tiffin, Ohio. 
Lerch & Rice, Bethlehem, Pa. /Smith, John R., North Truro, Mass. 
Loundes, R. T., Clarksburg, W. Va. (Sim, J. R.. Summit. Va. 

'MeDonogh Institute, MeDonogh, Md. |Seribner. H. F. J., Strafford, Vt. 
|Morgun, L. Ray, Philipsburg, Pa. |Strong, S. B., Setauket, N. Y. 
|Marshall, Gregory, Cresco, Lowa. |Strong, W. C., Kent’s Hill, Me. 
|McClave, A. J., Benton Harbor, Mich, |Samostz, Oscar, Austin, Tex. 
|Massachusetts Agricultural Experi-\Smith, George F., New Midway, Md. 

mental Station, Amherst, Mass. Standenmayer, Dr.L.R., Lincolnton, N, 
McCready, Miss L. A., Fort Madison, Swezey, Prof. G. D., Crete, Nebr. 

lowa. |Trembly, Dr. J. B., Oakland, Cal. 
Montgomery, J. H., Meadville, Pa, Tillinghast, C. B., Albany, N. Y. 
Mead, Elwood, Colo. Ag. College, Fort) Tilford, C. M., Mount Blanco, Tex. 

Collins, Colo. , Teele, Rev. A. K., Blue Hill, Mass. 
McKenzie, Dr. M., Centreville, Mo. | Truman, Geo. 8., Genoa, Nebr. 

Moore, C. R., Bird’s Nest, Va. |Turnbo, Silas C., Pro Tem, Mo, 
Mikesell, Thos., Wauseon, Ohio. \Terborg, Rey. J. E., Pekin, Lil. 
Micklen, J. H., Variety Mills, Va. 'Thompson, R. J., Tiffin, Ohio. 

Macrae, Colin, Kirkwood, 8. C. Van Gieson, F. L., Upper Montclair, N.J 
Miller, H. D., Drifton, Pa, Vail, H. D., Santa Barbara, Cal, 
Mewminger, E. Flat Rock, N.C. | Voegeli, Adolphus, Des Moines, Towa. 
Moore, Dr. J. W., Easton, Pa. |Went, KE. C., Frankfort, Ky. 

Moore, Nathan, Grampian Hills, Pa. |Washburn Observatory, Madison, Wis. 
|Mitchell, Dr. D. W., Harrisville, Mich. | Wild, Rev. E. P., Newport, Vt. 

Motte, L. 8., West Milton, Ohio. | Williams, Rev. C. F., Ashwood, Tenn, 
Newcomb, G. 8., Westborough, Mass. | Wing, Miss M, K., Charlotte, Vt. 
Newell, W. C. T., Henry, Dak. | West, Silas, Cornish, Me. 

|\Noreom, Prof, T. J., Reidsville, N.C, Wylie, Wm., Mount Forest, Canada. 
\Neal, Dr. J. C,, Archer Fla. Wait, 8. E., Traverse City, Mich, 
Nordberg, Prof. A., Richardton, Dak. | Woodstock College, Woodstock, Md. 
Osborn, Dr. T. C., Cieburne, Tex. ‘Wells, Rey. Chas, L., Gardiner, Me. 
Olds, H. D., Cedar Rapids, Lowa. Williams College Observatory, Wil- 
Owsley, Dr. J. B., Jacksonborough, O., liamstown, Mass. 

Parker, D., Humboldt, Iowa, | Wolfe, John H. Wellington, Kans. 
Pearce, Thomas, Eola, Oreg. |Wilfke, E. F., Independence, Lowa. 
Partrick, J. M., North Volney, N. Y.. | Wearmouth, James, University of Vii- 


Robins, Chas. E., Alva, Fla. 
Romig. J. K., La Grande, Oreg. 
|Randall, E. H., Poultney, Vt. } ing Co. Belmont, N. H. 
|Renfrew, H. N., Bancroft, Iowa. | Ashland, N. H. 
Remington,C. V. 8., Fall River, Mass, (Willis, 0. R., A. M., Ph. D., White 
Rerrick, R. H., La Grange, Ind, Plains, N. Y. 

Robertson, TIT’. D., Rockford, [l. Watters, Dr. Jas., Blue Rapids, Kans, 
|Richmond, 8. L., Salem, N. J. Wigg, Dr. Geo., East Portland, Oreg. 
|Rodian, T. R., New Bedford, Mass. (Wright, J. W. A., Greensborough, Ala. 
Runge, C., New Ulm, Tex. Whitmore, J. E., Gallinas Spring, N. 
Richardson, C, F., Beverly, N. J. Mex. 

‘Roteh, A. L., Blue Hill Observatory, Wright, J. W. A., Livingstow, Ala. 

| Blue Hill, Mass. | Wadsworth, Dr. J. L. R.,Collinsville, Ill. 
!Rathburn, J. C., Midland, Tex. 'Widman, Rev. UC. M., Grand Coteau, La. 


and Woolen; Lake Village, N. H. 


'Rice, Chas. W., Yellow Springs, Ohio. | Williams, Dr. A. U., Elk Falls, Kans. 
Collin, Prof. Alonzo, Mt. Vernon, Iowa.|Hazen, Rev. A., Deerfield, Mass. |Roeder, W. F., Zionsville, Penn. | Wedge, J. U., Fond du Lac, Wis, 
Dow, Roswell, Sycamore, |Harper, E. G., Harper’s Ferry, Ky, (Snell, 8S. C., Amherst, Mass. | White, Rev. J. H., Georgiana, Fla, 
Davis, Prof. 8. M., York, Pa. |Hasenstab, Philip J., Jacksonville, Ill, |Stern, Jacob ‘T., Logan, Iowa. Wilson, W. T., Clayton, N. J. 
Demuse, D. W., Hanging Dog, N.C. (Lreland, W. H., Rappahannock, Va. |Star, Prof. Fred’k, Cedar Rapids, Iowa.) White, J. G., Lincoln, Vebr. 

Davis, W. O,. Bloomington, Lil. James, John W., Marengo, [il. Smith, H, D.. Monticello, Iowa. Walton, J. P., Muscatine, Iowa. 
Dadicy, Chas. B., Altoona, Pa. pones, Dr. E. U., Taunton, Mass. Simmons, Prof. W.G., Wake Forest,N.C.| Waterman, Wm., Hay Springs, Nebr. 
Dunlap, W. L., Tecumseh, Nebr. Jackson Company, Nashua, N. H. Slenker, Mrs. E. D., Snowville, Va, Yetter, Wm. G., Catawissa, Pa. 
Dazey, J. B., Charleston, Il. Stone, Dr. W. C., Lakewood, N: J. Yates, T. P., Factoryville, N. Y. 
Deming, H. D., Welisborough, Pa. Shaw, E., Ninneseah, Kans. Young, Geo. R., Penn Yan, N. Y. 


Comstock, Prof. F. M., LeRoy, N. Y. ‘Heacock, J. L.. Quakertown, Pa. 


Jordan, Dr. M. D. L., Milan, Tenn. 
Kirkwood, E., Mauzy, Ind. 


Military posts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for January, 1887. 
Columbus, F’t, N. Y. H. Lewis, Fort, Colo. Mount Vernon B’ks, Ala. Riley, Fort, Kans. Totten, Fort, Dak. 
Angel Island, Cul. Camp Sheridan, Wyo. Meade, Fort, Dak. Niagara, Fort, N. Y. Snelling, Fort, Minn. Townsend, Ft., Wash, T. 
A. Lincoln, Fort, Dak. Gaston, Fort, Cal. McIntosh, Fort, Tex. Niobrara, Fort, Nebr. Saint Augustine, Fort,Fla. Union, Fort, N, Mex. 
Bayard, Fort, New Mex. Gibson, Fort, Ind. T. Missoula, Fort, Mont. Pembina, Fort, Dak. Sisseton, Fort, Dak. Washakie, Fort, Wyo. 
Benicia Barracks, Cal. Nays, Fort, Kans. Mason, Fort, Cal. Presidio of San F., Cal. Shaw, Fort, Mont. West Point Military 
Bidwell, Fort, Cal, Huachuca, Fort, Ariz, MecDermit, Fort, Nev. Robinson, Fort, Nebr. Selden, Fort, Nebr. ° Academy, N. Y. 
Brady, Fort, Mich. Klamath, Fort, Oreg. McDowell. Fort, Ariz. Reno, Fort, Ind. T. Supply, Fort, Ind. T. Walla Walla, Ft., Wash. T. 
Boisé Barracks, Idaho. Keogh, Fort, Mont. Monroe, Fort, Va. Randall, Fort, Dak. Spokane Fort, Wash. T. Wingate,-Fort, N. Mex. 
Ceeur d’Alene,Ft.,f[daho. Lowell, Fort, Ariz. Madison Barracks, N. Y. Ringgold, Fort, Tex. Sidney, Fort, Nebr. Yates, Fort, Dak. 
Concho, Fort, Texas. Laramie, Fort, Wyo. McHenry, Fort, Md. 
State weather services from which meteorological reports were received in time to be used in the preparation of the Monthly Weather Keview for January, 1887. 


Aleatraz Island, (al. 


Alabama Weather Service, under direction of P. H. Mell, jr., Auburn, Alabama. a 
Arkansas Weather Service, under direction of Mr. George R. Brown, Little Rock. Arkansas. PL 
Iitinois Weather Service, under direction of Col. Charles F. Mills, Springfield, Illinois. ” 
Indiana Weather Service, under direction of Prof. H. A. Huston, La Fayette, Indiana. ‘ 
Minnesota Weather Service, under direction of Prof. W. W. Payne, Northfield, Minnesota. ‘ 


Mississippi Weuther Service, Prof. R. B, Fulton, Oxford, Miss., director. 

Missouri Weather Service, under direction of Prof. Francis E. Nipher, Saint Louis, Missouri. 

Nebraska Weather Service, under direction ot Prof. Goodwin D. Swezey, Crete, Nebraska. 

New England Meteorological Society, Prof. Wm. H. Niles, of Boston, Mass., President; Mr. W. M. Davis, of Cambridge, Mass., Secretary, 
New Jersey Weather Service, under direction of Prof. George H. Cook, New Brunswick, N. J. 

North Carolina ‘Weather Service, under direction of Dr. Charles W. J»abney, jr.. Raleigh, N. C. 

South Carolina Weather Service, under direction of Hon. A, P. Butler, Columbia, S. C. 


Tennessee Weather Service, under direction of H. C. Bate, Nashville, Tennessee, 
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~ STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND | 
4 
Purntshed ly Heary J, Green, 171 Broadway, New York City. Furnished by the Hahl Manufacturing Company, 13 Mercer Street, Baltimore, Maryland,* 
. BAROMETERS. Anemograph register (direction and velecity)... 80.00 Packing and shipping by ex press, $1.20 
oe Common pattern and Anish, vernier reading to 100th inch, in pine box : *L, BR, 11508, P. D., 1882. 
Ren dewn t Pac by express, Purnished by L. H. , 15 Maiden Lane, New York City, 
‘ aa do 2 Signal Service manifold Forms No, 107, in books of 100 forme, per book........ — $1.25 | 
de. de, vernpiers)........ 33.00 do, 2.50 | de. 107 B, do. 1.25 
Common patterns and Anish, vernier reading to 1,000th inch, in pine bex 
Reading dows 006 00 Packingand shipping by express, $2.50 
do, 107 E, do, -60 
do. de, 2.00 
deo. 107 F, do. -75 
de. 14 de, (two 54.00 do, 2.0 107 H, “90 
i Rest pattich and finish, vernier reading to 1,000th inch, in pine box : do. 107 H-sub, do. : ™ er 15 
Reading down to $36.00 Packing and shipping by express, $2.90 | Indications (Form 109 B), 
do do, 2.580 L. R. 18397, P. D., 1883. { 
do. do, (twu 65.00 do, 2.50 Furnished by James J, Chap 915 Pennayl Acenne, Washington, D. C, 
Leather case, in place of pine 8.00 do, —— | “ Loomis’ Meteorology cod 1.60 
do, 2.50; LL. R. 4921, P. D., 1883. 
Mountain barometer, two verniers, in leather 63.00 do 2,0 
case, to feet, we Furnished by John Schultabach, 634 G Street N. W., Washington, D.C. 
Mountain tx two verniers, tn lenther 50.00 do. | Rain-gange, standard §-inch Signal Service SOOO 
Rain-gauge, galvanized iron, with overflow and tick. 2.5% | 
Siandar’d barometer for 76.00 do, 
wins 1.98 Rain-gauge, copper, with galvanized iron overflow and measuring-tick ............ ... soe 
Barometer tube, Alled or" replace’. 8.00 do, 2.30}; 
4.95 do Farmers’ weather case..... 54.70 
Light tripod for 10.00 do, L. R, 4051, P, D., 1883.” * L. R. 11975, P. D., 1885 
f THERMOMETERS. 
Thermometer for dry or $2.75 Packing and shipping by express, $ .60 Furnished by Crane & Co., MeWhorter and Oliver Stresta, Newurh, New Jersey, 
do. wet-bulb, eupport forces. do. .25 | Rain-gauge, standard S-inch, Signal Service... 
dv do do. Whirling apparatus (L. RB. 7965, P. D., 
do. dry-bulb, support ford. do. Furnished by Pro and Disbursing Officer, Signal Service, U. S.-A., Washington, D, ©. 
do maxitoum regietering..... 4.50 do, - 60 
de. do. Maps in one color without reports or isobaric Mes, O15 
4s, css 10.00 do. Maps iv one color, without reports or isobaric lines (as used on cyclotyle at Signal 
de emall, in metal case, for pocket, 2.50 do Mapes on manifold paper without reports or lines, in of 100, ‘book er 2.78) 
| engraved tem... Maps in one color with current reports, isobars, and isotherms, each....... .... 02 | 
L, 1447, D., L D., Copies of Daily Bulletin, with Facta, ‘with in | 
Anemometer, Robinson's,” (velocity)............ Packing and shipping by express, $1.10, monthly volumes, each (L. R, 10288, P. D., 
Electrical recording apparatus, “Gibbon's,” ¢ é International Daily Bulletin, per copy, each, including the Monthly Summary when 
(velocity), 43146, D., 1886. 4 daily is subscribed for for the entire month............... af 
Anemometer bieoks (L. 6897, P. D., Per hundred... 1.00 District Maps, .02 
FLAGS. 
Se Flags for the display of Weather and Temperature signals may be obtained from— | 
a M. G. Copeland & Co., No, 634 Louisiana Avenue, Washington, D. C.; 
- | ray & Co., McWhorter and Oliver Streets Newark, New Jersey ; 
a } C. 8. Dee ee, No. 168 State Street, Boston, Massachusetts ; 
a acained Bros. & Co., Fifth and Cherry Streets, Philadelphia, Pennsylvania ; 
John F. McHugh, No. 1286 Broadway, New York City. 
FF Correspondence in relation to these flags should be had direct with the above firms and not through this office. 
at Any of the above-enamerated instruments, apparatus, ete, may be obtained at the prices named, with such additional cost of packing and | 
pa chipping as is shown opposite the items respectively. The charges for expressage are to Washington, D. (., and for other distances will be the actual | 
charges of express companies. 
é Entered at the Post Office, Washington, D. C., as Secoad-Class Matter. 
This Paper is furnished by the Government of the U nited States, without charge to Voluntary Observers and to the Co-operating Observers acting with ~ | 
the Signal Office in the collection of Simultaneous Reports. { 
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